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PROFESSOR AMSLER’S 
QUALITATIVE VISION 
TEST CHARTS 





These charts, designed by Professor Marc Amsler of Zurich, were 
demonstrated by him. at the 1949 Oxford Ophthalmological Congress. 
They make it possible to detect, localise, and analyse the visual functional 
disturbances (metamorphopsia, relative .scotoma) which accompany the 
beginning and evolution of maculopathies. The word “ maculopathy,” 
analogous to “retinopathy,” is used by Professor Amsler to express all 
pathological conditions of the macuia which play such an important part 
in ocular diseases. Many functional disturbances affecting the central and 
paracentral region of the field escape the usual quantitative test of 
central vision which does not really bring into account the quality of 
the visual trouble. By means of these charts and the method and 
technique of examination described by Professor Amsler such qualitative 
measurements are easily made. 


Seven charts in substantially bound book with set of 

50 recording charts on tear-off pad, and full 

instructions for their use by Professor Amsler. DISPENSING OPTICIANS 
Note.—Spanish, French and German editions are 15 WIGMORE STREET, 
now available at same price. I ONDONW1. 
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COMMUNICATIONS 


ANATOMICAL STUDY OF SCHLEMM’S CANAL AND 
AQUEOUS VEINS BY MEANS OF NEOPRENE CASTS* 


I. ARTERIAL RELATIONS OF SCHLEMM’S CANAL 
BY 


NORMAN ASHTON AND REDMOND SMITH 
From the Department of Pathology, Institute of Ophthalmology, London 


IN previous studies of this region (Ashton 1951, 1952), it has been shown 
that the canal of Schlemm and its efferent connections may be clearly demon- 
strated by Neoprene latex casts, prepared by direct injection of the canal 
followed by enzyme digestion of the ocular tissues. Over 200 casts have now 
been studied by this technique and while the preparations in the main confirm 
the anatomical accounts of earlier workers, who used serial sections or 
injections of ink and gelatin followed by clearing, they have the advantage 
of showing the exact anatomy of the canal in its entirety and in a stereoscopic 
way that can be readily appreciated. The study has revealed some minor 
but important deviations from the classical descriptions and these will be 
discussed in a subsequent communication dealing in detail with the structure 
and connections of the canal itself. It is the purpose of this paper to describe 
the arterial relationships of Schlemm’s canal as observed in cast preparations. 

The vessels involved are the anterior ciliary and the long posterior ciliary 
arteries which originate indirectly from the ophthalmic artery and meet again 
at the major circle of the iris, the anterior having pursued a mainly extra- 
ocular and the posterior a mainly intra-ocular course. According to the 
classical description of Leber (1903), anterior ciliary arteries run forward on 
the tendons of the rectus muscles; there are usually two on each of the recti, 
except the lateral on which there is only one. Uncommonly one of the arteries 
may be derived from the vessels in the eyelid. 

As the vessels approach the limbus, they divide and subdivide into smaller 
and smaller branches. The larger divisions pass into the eye through per- 
forating scleral channels to join the arterial circle of the iris. The smallest 
remain in the episclera and pass forward to the limbus, where they loop 
backward to contribute to the anterior conjunctival arteries, while others 
dip down through the sclera to reach the deeper parts of the corneal limbus 
immediately external to the canal, or extend more deeply towards the canal 
itself. The further destination of these latter arterial twigs is a matter of great 
interest and considerable controversy. According to Maggiore (1917) and 
Dvorak-Theobald (1934) they tend to run in a circular fashion, accompanying 
the canal to form an incomplete arterial circle in close association with it, so 
close, in fact, that they may cause irregularities in the canal wall; indeed, 
Wolff (1945) has depicted a small artery apparently lying within its lumen. 


* Received for publication August 7, 1953. 
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The great interest of these small arterial twigs, however, lies in the fact that 
Friedenwald (1936) has stated that a certain proportion of them, approxi- 
mately six to eight in number, give off branches which pass towards the canal 
from the ciliary body and supply twigs which connect directly to the canal. 
This anatomical observation assumed great importance through the hypo- 
thesis which Friedenwald constructed upon it, for he believed that, through 
these minute vessels, plasma (but not red cells) was able to enter the canal, 
thus attracting water osmotically from the anterior chamber. He further 
held that in chronic simple glaucoma the primary lesion may be a sclerotic 
occlusion of these afferent arterioles, the obliteration of which led to a 
diminished inflow of plasma into the canal and thus to a decreased outflow 
of aqueous from the anterior chamber. Sugar (1951) has supported this 
concept from both the physiological and the pathological points of view 
and it undoubtedly raises questions of unusual interest. Friedenwald’s 
work was based upon a study of serial sections and, since, according to his 
description, the afferent arterioles were without muscular walls, their arterial 
nature must of necessity have been inferred from their apparent origin from 
arteries. It is extremely difficult, however, to be sure of inter-connections in 
serial sections or to be certain of the arterial or venous origins of minute 
vessels ; indeed, Leber (1903) was unable to convince himself of the existence 
of arterial afferents to the canal or deep scleral plexus. 

The larger divisions of the anterior ciliary artery, having distributed the 
small anteriorly running branches, perforate the sclera and appear on its 
inner surface opposite the belly of the ciliary muscle which they immediately 
enter, and they terminate by anastomosing with the long posterior ciliary 
arteries at the major arterial circle of the iris. Kiss (1943) however, from his 
studies on human eyes injected with Indian ink, came to the surprising 
conclusion that there were no arterial connections between the ciliary body 
and the episcleral region and that all interconnecting vessels to be found at 
this point were veins, a view which seems to be totally at variance with the 
classical description. 


Another iconoclastic declaration is that of Henderson (1908), who con- 
cluded, from a study of serial sections prepared after the intracameral injection 
of Indian ink, that all perforating anterior scleral vessels were veins, and 
since he was able to trace these vessels back to the major arterial circle of the 
iris he concluded that this vessel was not, in fact, a circulus arteriosus but 
a circulus venosus. Histologically, there can be no doubt, however, that 
the major circle has the structure of an artery, and it is apparent that both 
Henderson and Kiss, in confining their examination to specimens injected 
throughout with the same coloured material, were somewhat handicapped 
by the lack of differentiation between the arteries and veins. 

Opinions regarding the arterial relationships of this important region are, 
therefore, conflicting, and indicate a need for a fresh approach. Indeed, if 
many interesting clinical and physiological data are not to be misinterpreted, 
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it would seem to be a matter of great importance that the exact anatomy of 
the arterial afferents be unequivocally established. With this end in view, 
we have used a modified form of the Neoprene cast technique, which, by the 
injection of white Neoprene into the arteries via the ophthalmic artery and 
red Neoprene into the canal itself, permits an infallible discrimination between 
the canal with its efferent branches and the adjacent arterial anastomoses. 


Material and Methods 

All these studies were made on human eyes removed post mortem. As soon as practic- 
able after death, the eye, together with its orbital contents and the ophthalmic artery 
as far back as its origin from the internal carotid, was removed by the trans-cranial route. 

A cannula was then inserted into the ophthalmic artery and the specimen was irrigated 
with tap water for one hour. When the irrigation had been completed the ophthalmic 
artery was injected with white Neoprene until the latter could be seen in the anterior ciliary 
arteries and in the iris vessels. When the Neoprene had set, a process which was found 
to occur within a few minutes, the anterior segment of the eye was removed, the 12 o’clock 
position of the limbus having been previously marked by a radial scratch incision. 

The anterior segment was then inspected under the dissecting microscope to ascertain 
the degree of uveal and episcleral filling and to see whether any of the injection material 
had entered the canal of Schlemm. A radial cut was then made from the 12 o’clock 
position to the centre of the cornea, a sectional view of the canal thus being obtained. 
The canal was irrigated with tap water and injected with red Neoprene and a further 
microscopical examination was carried out. As an alternative procedure, the anterior 
ciliary artery over the rectus tendon was directly injected with white Neoprene (Fig. 1). 
The specimen was then digested in pepsin and trypsin as previously described (Ashton, 
1951) and during the process, which involves partial clearing of the sclera, the specimen 
was again inspected under the dissecting microscope. 

When digestion was complete, the distribution of the white arteries in relation to the 
red canal and collector channels was fairly easy to follow by microdissection. Finally 
the casts were mounted in gelatin in a small Petri dish and stored in a tank containing 
5 per cent. formalin. 


Fic. 1.—Micro- 
cannula (M.C.) in 
position in an anterior 
ciliary artery (A.C.A.) 
of the superior rectus 
muscle (S.R.). The 
Neoprene has been 

. injected and the tortu- 
ous course of the 
vessel as it approach- 
es the corneal limbus 
(C.L.) can be follow- 
ed. x7 approx. 


S.R. 


aca.| 
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Fourteen casts prepared by this dual-coloured injection method were examined, 
and it has been possible to differentiate arteries from veins in two quite different ways and, 
as we believe, with more accuracy than in histological examinations. The latter method 
is clearly quite difficult, for, as has been shown, experienced microscopists have expressed 
divergent opinions as to the arterial or venous nature of moderately large vessels in this 
particular region. 

If it were possible to stop the white arterial injection at the point where Neoprene had 
arrived at the capillary bed and had gone no further, then the subsequent injection of a 
venous channel with red material would produce a complete differentiation between arteries 
and veins. Control as accurate as this, however, is obviously impossible, so that the arterial 
injection may be either excessive, in which case capillaries and eventually veins are filled, 
or insufficient, when the subsequent venous injection may overflow into capillaries, 
arterioles, and arteries. In the final cast we have not, therefore, been content to identify 
a vessel merely by its colour which, although invaluable for photographic records, is used 
merely as a gross means of identification. The colour of the vessel is regarded as the 
“* coarse adjustment ”’, while the “ fine adjustment ”, which, if practised with care should 
be almost infallible, consists in the tracing of a vessel from its source by microdissection. 
This is particularly easy in the eye because of the highly characteristic early course of 
the long posterior arteries, which can be identified at their entry into the globe and in their 
passage through the suprachoroidal space, and of the anterior ciliary arteries, which have 
a characteristic tortuous course on the tendons of the recti (Fig. 2). 





~ 


Fic. 2.— Neoprene 
cast of Schlemm’s 
canal (S.C.) and its 
vascular connections, 
showing the tortuous 
course of an anterior 
ciliary artery (A.C.A.) 
as it approaches the 
; limbus, and the del- 
A.C.A. icate network of the 
limbal capillary plex- 
us (L.P.). x 6 approx. 





Findings and Discussion 

The long posterior ciliary arteries were found to be exactly as described 
by Leber (1903) and they undoubtedly terminate in the major arterial circle 
of the iris; the theory that this circle is venous (Henderson, 1908) is, therefore, 
untenable. 

A typical anterior ciliary artery, after leaving the surface of the rectus 
tendon, divides in the episclera into several medium sized branches which, 
as previously described, send small twigs forward to the limbus to supply 
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the episcleral limbal plexus and to contribute to the anterior conjunctival 
arteries, while others dip down into the sclera and come to lie near Schlemm’s 
canal (Fig. 3). 




















Fic. 3.—Neoprene cast and accompanying diagram showing distribution of an 
anterior ciliary artery (A.C.A.). Superficial branches are given off, for example 
(S.B.). The artery then perforates the sclera at P., giving off a small vessel (S.C.A.) 
towards Schlemm’s canal (S.C.) (The course of this vessel along the canal is seen in 
Fig. 4). The artery then enters the ciliary muscle and divides into anterior and 
recurrent terminal branches to supply the uvea (U.A.). x 15 approx. 





A larger branch pierces the sclera near the limbus, crosses the suprachor- 
oidal space, and enters the ciliary body, supplying in its course small twigs 
to the sclera and to the vascular plexus in the ciliary muscle. Within the 
ciliary body the anterior ciliary artery divides into terminal branches, which 
run anteriorly to terminate in the major circle of the iris and posteriorly to 
contribute to the arterial supply of the anterior choroid. Each of these ter- 
minal branches also gives off vessels to the ciliary muscle. The recurrent 
branch to the choroid was described by Leber (1903), but in his illustrations 
it is figured as a fairly small vessel, whereas it not infrequently appears to be 
the major branch. The above findings disprove the contention of Kiss (1943) 
that there are no arterial connections between the ciliary body and the sclera. 

It will be seen that the small arteries in the region of Schlemm’s canal arise 
from both the superficial and the deep terminal branches of the anterior 
ciliary artery, and their final destination appears to be as follows. They either 
) break up into capillaries in the deeper layers of the sclera, or, maintaining 
a slightly larger size, run right up to the canal, often utilizing the same intra- 
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scleral channels as the outlets of the canal, and, turning sharply, they proceed 
to trace out a course parallel and in very close proximity to it (Fig. 4). In 
areas where the canal is plexiform, they may pass through the gaps, thus 
explaining their apparent presence inside the canal in histological sections 
(Fig. 5), or they may weave in between the arches of anastomosing collector 


channels. 


CC. Cc. 


an 2=7-2 





MB cc 


Fic. 4.—Neoprene cast and accompanying secees illustrating further course of 
small artery (S.C.A.) along Schlemm’s canal (S.C.). A branch (M.B.) can be traced 
to the vascular plexus of the ciliary muscle in the original cast. Note the close 
association of the artery with the collector channels (C.C.). 28 approx. 


Fic. 5.— Photo- 
micrograph show- 
ing an artery 
(S.C.A.) in intim- 
ate relation to 
Schlemm’s canal 
(S.C.) and trabecu- 
lae (T.R.). x 120 
approx. 











After a course of variable length, the arteries turn away from the canal and 
anastomose directly, without capillary division, with a similar vessel, sO 
forming an incomplete arterial circle in close proximity to the canal (Fig. 6, 
opposite; Figs 7, 8, and 9, overleaf). Occasionally, however, they may 


terminate by contributing to the ciliary plexus. 





Fic. 6.—Drawing of Neoprene cast. The arteries (A) give branches which form an 
incomplete arterial circle close to the canal. 
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Fic. 7.—Drawing made from a Neoprene cast in which the ophthalmic artery 
and Schlemm’s canal had been separately injected with different colours. 
This drawing is one of a series made in the course of microdissection in which all 
the anterior ciliary arteries in a complete cast were followed branch by branch to their 
terminations: the picture thus represents the exact anatomical distribution of these 
vessels. x 9 approx. 


(A.C.A.) anterior ciliary artery. (C.C.) collector channels. 

(S.B.) superficial branch. (A.A.C.) anterior conjunctival arteries. 
(S.C.A.) artery near Schlemm’s canal. (M.B.) ciliary muscle branch. 

(S.C.) Schlemm’s canal. (C.M.P.) ciliary muscle plexus. 

(U.A.) branch to uvea. 





Fic. 8.—Diagram prepared on basis of microdissection shown in Fig. 7. The 
types of branching found in an anterior ciliary artery (A.C.A.) are shown: a super- 
ficial branch (S.B.) or a perforating branch (P.) may give an artery (S.C.A.) which pas- 
ses near to Schlemm’s canal. The perforating branch then divides in the ciliary 
muscle into anterior (A.U.A.) and recurrent (R.U.A.) terminal arteries which 
supply the uveal tract. 
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S.C.A. Fic. 9.— Neoprene cast of a 
sector of Schlemm’s canal (S.C.) 
with an artery (S.C.A.) running 
along its wall, and another 
coursing towards it and turning 
away without capillary division. 

en X28 approx. 





Despite very careful microdissection of casts showing these vessels, includ- 
ing some in which the arteries were extraordinarily closely entwined with 
the canal and deep scleral plexus, it was not possible to demonstrate any 
arteries terminating at or entering the canal or supplying it with afferent 
branches. It should be emphasized that in all these specimens the finest 
capillaries were fully injected, so that the evidence is very strongly against the 
existence of arterial afferents connected with Schlemm’s canal. The findings 
do not, therefore, confirm Friedenwald’s interpretation of his histological 
material, and consequently do not support his hypothesis of the mechanism 
of aqueous flow in health and disease. 

An interesting feature of the vascular arrangement, strikingly shown in 
the casts, is that many of the anterior ciliary arteries and their branches run 
in company with veins. In some places an artery may have two venae 
comites, in others only one. Such an arrangement is seen throughout the 
sclera, and, as we have already described, the small arterial branches running 
towards Schlemm’s canal not infrequently utilize the same scleral tunnels 
as the anastomosing outlets of the canal in the deep scleral plexus (Figs 10 and 
11, overleaf). The accompaniment of arteries by veins is common, of course, 
in other parts of the body, but we are not aware that it has been described 
previously in scleral vessels. The matter is of some importance, for in an 
account of the anatomy of the vessels concerned in aqueous drainage 
Thomassen and Bakken (1951) described similar sets of parallel vessels which 
they reported as aqueous veins running in company with blood veins. Accord- . 
ing to these workers, the two vessels ran in a common canal in the rigid 
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S.C.A. 


Fic. 10.—Neoprene cast 
showing an artery 
(S.C.A.) running in com- 
pany with Schlemm’s 
canal (S.C.) and a 
collector channel (C.C.). 
x 25 approx. 


S.C.A. 
Fic. 11.—Neoprene = 
cast showing an artery 
(S.C.A.) running in 
company with a 
collector channel (C.C.) 
x 25 approx. 


tissue of the sclera, separated from each other only by the wall of the vein 
and the one-layered endothelium of the aqueous canal, and they assumed 
that this anatomical arrangement was of great importance, in that a rise 
of pressure within the vein would compress the canaliculus within the 
scleral tunnel and so reduce the aqueous flow. Such a mechanism would 
explain the minimal aqueous content in the aqueous veins when the ocular 
tension is in an increasing phase, the moderate content when the tension is 
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normal, and the maximal aqueous flow when the ocular tension is in a de- 
creasing phase as reported by Thomassen (1947) and Thomassen and others 
(1950), and would harmonize with the assumption of Ascher (1944, 1953) and 
Ascher and Spurgeon (1949) that the site of obstruction to aqueous outflow 
is probably located within the scleral channels. 


A careful examination of our simple Schlemm’s canal casts, however, 
failed to reveal such an arrangement, and it was not until the double injection 
technique was performed that the explanation of the findings of Thomassen 
and Bakken (1951) became apparent. These preparations showed that the 
vessels which occasionally accompany the canal outlets within the sclera are, 
in reality, arterioles and we believe that they were erroneously described as 
venules by Thomassen and Bakken (1951). Since this pattern is an inconstant 
one and appears to be merely fortuitous, it would seem unlikely to have any 
particular significance in the control of aqueous flow. 


Summary 


(1) The arterial relationships of Schlemm’s canal have been studied in dual- 
coloured Neoprene casts, prepared by injecting white Neoprene into the 
arteries via the ophthalmic artery, followed by red Neoprene into the canal 
itself. By this technique, arteries, veins, and canal efferents may be identified 
with certainty by tracing their continuity from the parent trunk. The dis- 
tribution of the arteries in the region is described and the findings are dis- 
cussed in relation to cognate work. 


(2) An incomplete arterial circle was demonstrated in close proximity to 
Schlemm’s canal, and it was found that it consisted of anastomoses between 
arteriolar twigs converging towards the canal from the superficial or deep 
terminal branches of the anterior ciliary arteries. 


(3) Although there is a very close relationship between the arteriolar bran- 
ches and the canal, no afferent connections with it could be found ; these 
findings, therefore, do not support Friedenwald’s hypothesis of the mechanism 
of aqueous flow in health and disease. 


(4) The anterior ciliary arteries and their branches characteristically run 
in company with veins. Such an arrangement is seen throughout the sclera, 
and the small arterial branches running towards Schlemm’s canal not in- 
frequently utilize the same scleral tunnels as the anastomosing outlets of the 
canal. 


(5) Aqueous channels were not found in company with blood veins as 
has been described; they run either alone or in company with arterioles, 
which histologically may havé been erroneously interpreted as venules. 
In any event, the arrangement is an inconstant one and would seem unlikely 
to have any particular significance in the control of aqueous flow. 
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CHANGES IN REFRACTION DURING LIFE* 


BY 


MAX BUCKLERS 
M. Gladbach, Germany 


Ir is well known that the refraction of the eyes may change in the course of 
a lifetime, but we do not know the reasons and the rhythm that rule such 
changes of shape and function. The interest of research workers has long 
been exclusively focused on the question of the origin of short-sightedness. 
On this there are two opinions: the endogenous theory that considers the 
germ-plasma as the basis for the development of the eye and its parts, and 
the exogenous theory that attributes short-sightedness to the observation of 
close objects and other mechanical factors. 

If we talk of refraction we mean total refraction. However, this does not 
mean a degree which is directly measurable, but a figure that results from the 
proportion of all optical constant values to the length of the eye’s axes. 
This fact and the approximate value of any subjective measurement explain 
the difficulties that hinder work in this field. 

The first step was an investigation of the frequency of different stages of 
refraction among certain sections of the population. Long-sightedness and 
short-sightedness, like all biological characteristics, exist in innumerable 
finely graduated degrees. The proportion of the different states of refraction 
found at various stages of life confirm that myopia increases more rapidly 
in the course of the school years than later in life. Until recently it has been 
maintained that learning to read and write is the chief cause of the develop- 
ment of myopia. 

In contrast to the study of large-scale statistics, the investigation of 
refraction-changes during the. lives of individuals has a more personal 
character. It is an important condition that a series of patients should visit 
the same oculist over a long period. 


Material 
In my practice in Hanover, I was lucky enough to find continuous notes made 
by my predecessors (Stélting and Agricola) going as far back as the year 1886. 
Thus I was able to draw individual curves of refraction for several patients. The 
horizontal scale in each graph gives the patient’s age, and the vertical scale gives 
the refraction in dioptres. 





* Received for publication May 22, 1953. 
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Fig. 1 illustrates the principle on which the graphs have been drawn. The 
subject, whose sight could be examined for 40 years, showed in both eyes an equal 
long-sightedness and a considerable astigmatism. I took only the right eye, which 
had full visual power. At the age of 4 years, when he came as a boy to be examined 
for the first time, the correction required was + 3-5 combined cylinder + 1-0. 
While the spherical component remained nearly constant during his youth, the 
cylindrical component rose by the 12th year from 1 to 3 dioptres, and the position 
of the axis of the cylinders turned from 10° to 55°. In the following years the 
astigmatism remained nearly constant but the spherical component went down in 
spite of the decline in accommodation. 
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Fic. 1.—Records of the right eye of a patient examined regularly from 4 to 44 years. 


Fig. 2 shows a synopsis of refraction change in 110 eyes, or rather 110 meridians, 
of persons who could be examined periodically for at least two or three decades. 
As we are consulted more especially by people who show a rather complicated 
fault of refraction, there are many cases of astigmatism among them. In order to 
keep the graph clear, only the sphericai component has been recorded. 
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The short-sighted patients are entered above the zero-line of the graph, and the 
long-sighted patients below. Therefore the increase of long-sightedness is 
graphically expressed by a descending line. The number of the hyperopes remains 
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far less than that of the myopes. The reason may be that the patients were 
selected by chance and that long-sighted people visit the oculist generally later and 
less frequently. In the course of a lifetime, a numerical progression can be stated 
on the myopic as well as on the hyperopic side of the graph, but the number of 
these results is too small to establish a biological law. 


Observations 


Fig. 2 confirms the well-known fact that with short-sighted people the curve of 
refraction shows a steeper ascent during the two first decades. Towards the end 
of growth, that is at about 20 years of age, the lines of the curves flatten. 
Generally, the earlier and the higher myopia begins, the greater the tendency 
towards a quick and steady increase, but this rule is not without exceptions. One 
case of myopia of 5 D begins at the age of 7 and remains constant over a longer 
period and others come to a standstill by the age of 13 or 15, while growth is still 
in progress. In these cases the curves tend to become horizontal. Blegvad (1918) 
demonstrated that these stationary periods at an early age are not restricted to the 
lower degrees of myopia, but also apply to the higher degrees of 9 or 10 dioptres 
and more. 

On the other hand, there are degrees of refraction that after remaining stationary 
up to the 5th or 6th decade show a sudden and distinct increase. We shall discuss 
the reasons for this atypical course later on. Now and then we also see a certain 
lessening of myopia in the course of a lifetime, for example from 2-0 at the age 
of 15 to 0-5 at 65, or from 7:5 at the age of 17 to 6-5 at 54. 

Some cases of excessive short-sightedness show an exceptional tendency to 
decrease at a later age. In one case myopia decreased in the seventh decade in 
one eye from 19 tO 16, and in the other from 17 to 14 dioptres. With another 


patient we even found a decrease by steps from 17 to 8, a decline of 9 dioptres in 
13 years. Such exceptions cannot be explained by a change in the length of the axis, 
but only by the diminution of the refraction of the cornea or the crystalline lens. 
Long-sighted people show fewer dramatic changes. Here we also find steeper 
increases for a few years in youth, but generally the stationary forms predominate. , 


Individual Cases 

In the entanglement of lines in Fig. 2, a good many curves coincide or cross each other, 
so that there is no clear view of any individual change of refraction, but we will also 
consider a few isolated cases. 

Fig. 3 shows the curve of a slight myopia with astigmatism. It is the right eye of a 
doctor whose refractions on both sides were approximately equal. At the age of 11 
the short-sightedness was 1°25 D; it then increased slowly to 3-5 and remained stationary 
from his 19th year for the following three decades. This is a classical example of the 
typical evolution of a simple myopia. The astigmatism was constant during all this time. 


RIGHT EYE - 


' 
. 





DIOPTRES 
' 


--- cylindrical 


is e—e spherical 
=t 





" 4 fsieiz i do > 
AGE IN YEARS 


Fic. 3.—Right eye showing slight myopia with astigmatism 
from 11 to 47 years. 
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As contrasted with this 
form of myopia which 
becomes stationary at the 
end of the period of 
growth, Fig. 4 shows a 
progressive myopia that 
was 6°5 D during the 3rd 
decade, and ascended al- 
most continuously up to 
20 D in the 9th decade. 
Both eyes showed not only 
the same refraction but 
also very bad myopic de- 
generation of the retina. 
The right eye was blind 
towards the end of the 
patient’s life and only the 
left eye is represented in 
this graph. 


Fic. 4.—Left eye showing 
progressive myopia from 
25 to 82 years. 
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Fig. 5 demonstrates the curve 


of a woman teacher. When she 
was about 30 years old we 


Fic. 5.—Progressive myopia 
in both eyes from 29 to 74 


years. 


found a myopia of 6 D in the 
right eye and 5 D in the left. 
In the following decades the 
short-sightedness increased 
very slowly until her 60th year. 
Then there was a sudden rapid 
increase in both eyes, so that 
at 74 years of age 15 and 16D 
were found. Such a result at 
this age cannot be explained by 
an increasing length of the axis 
‘ but only by. a change in the 
optical system. Indeed, just 
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at the time of this remarkable z 
rise there developed a cataracta AGE IN 
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Fic. 6.—Changes in an eye affected by 
keratoconus from 22 to 46 years. 
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nuclearis, that is, the crystalline lens in each 
eye resembled .a bull’s-eye window-pane. 
As such nuclei have a higher index of 
refraction, the result is an additional 
myopia. 

_ Fig. 6 demonstrates the change of refrac- 
tion in an eye with keratoconus, that is, 
accompanied by a high degree of astigma- 
tism. At the age of 22 the refraction in 
the horizontal meridian was —1-0 D and 
in the vertical +6°0. In the middle of the 
third decade, the refraction in both meri- 
dians declined remarkably, but very soon it 
rose again to above the previous level, and 
remained at 7 D until the fifth decade. 





CHANGES IN REFRACTION DURING LIFE 591 


A state of refraction, which can be demonstrated perfectly by the graphic method, is 
anisometropia. This form of different refraction in each eye is the very touchstone 


of all theories about the origin of myopia. Fig. 7 is taken from a housewife, who was 
already suffering at 21 


years of age from a 
myopia of 12D in the = - = cylindrical 


right eye and 5D inthe ¥#- +—s spherical 


left. in this case the re- 


fraction of the better 

eye remained for decades LEFT EYE 
absolutely constant, and r ieee Bg 
in the more myopic eye, AGE IN YEARS 
which was weak-sighted, FIG. 7.—Development of anisometropia from 21 to 58 years. 


the refraction increased 
only by 2 D, so that the difference remained the same during her lifetime. 


By contrast, Fig. 8 shows a striking “‘ disharmony ” in the change in refraction. While 
in the right eye the small degree of short-sightedness of 2 D remained constant during 
the whole of the patient’s life 

= Fic. 8.—Development of (and even declined somewhat 
anisometropia from 14 to towards the end), the myopia 
62 years. of the left é¢ye, which was 
higher from the beginning, 


ascended steeply and _ had 
attained 20 D when the patient 


reached the age of 62. 


6 Such cases demonstrate 


* that the change in refrac- 
tion for each eye is deter- 
mined from birth to death 


by endogenous factors and 
> > = cylindrical cannot possibly be ex- 


*—* spherical plained by external influ- 
os ences. 


These few examples illus- 
trate what can be said 
about individual changes 

hil hy in refraction when the 
notes of many years are 
available. Our question 
77 % was not “why” but “how” 

sli dec changes in refraction occur 
during the lifetime of certain persons. The results therefore do not offer 
a basis for defending or attacking the different interpretations of the 
character and origin of short-sightedness. But they call for the solution 
of other questions seen from an ontogenetic point of view. One of these is 
the relation between the growth of the eye and that of the rest of the 
organism, especially the numerical correlations between the magnitude of 
the different parts of the eye and the length of the body. The refraction 
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curves of twins and the testing of all these problems on growing animals 
remain to be examined. When these questions have been explored it may 
be found whether outside (that is, parakinetic) influences may change the 
shape and function of the eye, or whether it is only hereditary factors 
which decide its evolution and refraction. 
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AGE DISTRIBUTION OF THE ONSET OF ESOTROPIA* 


BY 
W. NORDLOW 


Vanersborg, Sweden 


INFORMATION concerning the age distribution of the onset of esotropia is 
important in several respects, especially in discussing the aetiology of strabis- 
mus. Previously, the age distribution was considered to support the refraction 
theory and later the fusion theory, but more recently it has been considered 
to support the reflex theory. The child’s age at the onset of the strabismus 
must be taken into account in determining the factors which it is possible 
to examine directly, and the therapeutic measures which can be employed to 
counteract it. 


Review of the Literature 


During the past 50 years, the conception has been generally accepted that in the 
majority of cases, esotropia develops at the age of 2 to 4 years (Table I, opposite). 
This idea may be traced back to information published by several workers 
including Priestley Smith (1899) and Worth (1903). 

Results deviating markedly from previous findings were published by Nordléw 
(1942); these showed that the likelihood of developing esotropia is greatest 
during the first year of life, and that thereafter the frequency of onset decreases 
gradually until the age of 6 years, when it ceases almost entirely. In the series of 
cases then reviewed, 44-5 per cent. were examined within 2 years of the development 
of the squint. Nordléw (1942) also pointed out that information concerning 
age of onset, which was supplied a long time after the development of the squint, 
was less reliable. This preponderance of onset in the first year of life has since been 
confirmed by Keiner (1949, 1951) and Scobee (1951), who found that up to 55 per 
cent. of all cases of esotropia develop during that period (Table I, overleaf). 
Keiner also stated that it had been present since birth in 18.4 per cent. of cases, and 
Scobee in 27.4 per cent. Nordléw’s figures indicate that the age distribution of 
the onset of intermittent esotropia differs from that found in a mixed group of cases 
of permanent and intermittent strabismus. 


Method and Sources of Error 


This investigation is based upon information given by the children’s parents within 
7 years of the stated time of onset. It is important to be aware of possible sources of error 
in this method of investigation, for if these are observed and allowed for it should be possible 
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TABLE I 
AGE DISTRIBUTION OF ONSET OF ESOTROPIA 




























































































Age at Onset of Squint (yrs) 
| Case | Ageat Fi 
| woe ES ge at irst Type of CL ee TA Ce a Te TO ES ee he 
Author Year | Histories Examination) Squint No. | Up to 1 | | | 
Given | (yrs) ——| 1-2 | 2-3 | 3-4 | 4-5 | 5-6 | 6-7 | 7-8 
| |__| No. | % ee acl bal 
| Permanent fe | | | | 
Smith 1899 + —_ an 325 | 24| 74| 40| 62/ 84] 44| 46! 11 | 14 
intermittent | | | 
| Permanent | | | | | | 
Worth 1903 + - and | 1195 205 | 17 | 220 | 270 | 218 | 124 | 82 75 
| intermittent | | | | 
| | Permanent | | | | | | | ae 
| and 249 | 75| 30) $8| 37| 39/ 26/ 8| 4/ 2 
| | intermittent | } | | | | 
Nordléw, 1942 | + | Uptod9 —————————— Ta aiy oaeets at as cole eas rl Bk cee ene 
| | 
| | | Intermittent | 50| 7) — | 10| 7 | "| 7 | 7) 1] — 
| 
| Permanent | | | | | 
1949 + | Upto7 | 332 147 44 | 91 50 | 27 13 2 2); — 
; intermittent is oa | 
Keiner —_— ——_ Said Wiles Wesel Gai, Ska Eh MA 
Permanent | | | 
1951 | + | Up to7 | 656 | 354 | 55 | 160 | 74 | 42 17 | 7 2 — 
| | | intermittent | | | | | | | 
| Permanent | | | | | | 
Scobee 1951 Se 1-77 an | 456 | 250 | 55 | 80 | 63 35 10 8 6 4 
| | intermittent | | | | 














to estimate fairly accurately the time of onset of squint which is to be expected in a repre- 
sentative group of children under the constant supervision of an ophthalmologist. 
The possible sources of systematic error are these: 


(1) Failure to notice either the squint or the actual time of its onset. 
(2) Reluctance to consult a doctor. 

(3) Lapse of memory. 

(4) Over-representation of certain age groups. 


(1) In the present group of patients, information concerning the child’s age at the onset 
of the squint could not be obtained in 33 out of 518 cases of esotropia (6.4 per cent.). 
This total of 33 cases is made up of adopted children, patients who had never consulted a 
doctor previously although the squint was known to be present, and patients in whom the 
squint had not been observed. As the group is small, and there is no reason to suppose 
that any particular age is over-represented, it does not influence the age distribution in any 
particular direction. 

Parents sometimes fail to notice the squint until it has been present for some time. 
This seems less common in cases of wide angles of squint or of intermittent squint. 
Angles up to 10° are less common in cases of constant squint (Nordléw 1942, Tables 19 
and 38), for which reason a delay in the discovery of these cases should produce only a 
minor shift towards the older age groups. The age group 0-6 mths constitutes an excep- 
tion, as there the difficulties are greater. Because infants at this age are disinclined to 
fixate any definite object, and their eye movements may be uncoordinated, the evaluation 
is difficult. In the present work, no detailed grading of the age distribution in the first 
year of life will be attempted. 


(2) and (3) The effect on age distribution of the interval between the onset of 
squint and the first examination is shown in the section headed “‘ Results”. It is obvious 
that lapses of memory on the part of the parents may influence the result to some extent. 
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(4) Previous authors have included only patients who sought medical advice before a 
certain age, e.g. 7 years. This implies that for those children who began to squint during 
the first year, at least 6 years remained in which to seek medical advice, while for those 
who began to squint at the age of 3 to 4 years, only 4 years remained in which to seek 
advice. This ought to result in over-representation of the first group. In the present 
work, all cases in the group who began to squint during the first year and who sought 
advice before the age of 8 years have been included. In the second group (1-2 years) all 
who sought advice before the age of 9 years were included; in the third group (2-3 years) 
all who sought advice before the age of 10 years, and in the fourth group (3-4 years) all 
who sought advice before the age of 11 years. Each of these age groups has thus had 
7 years in which to seek medical advice. In the fifth group (4-5 years), however, the 
interval is 6 years, in the sixth group (5-6 years) it is 5 years, and in the last group 
(6-7 years) it is 4 years. This implies that odd cases in each of the last three groups might 
have failed to seek advice. This error is eliminated in the final review of distribution, 
where only those cases who sought advice within 3 years of the onset of the squint are 
included. 


Material 


A mixed town and coutry population constitutes the basis of the material, which com- 
prises 518 cases, the total number of cases of permanent and intermittent esotropia seen 
during the 10-year period 1943-1953. In 33 cases information concerning the time of 
onset of the squint was lacking, and these were therefore excluded, bringing the total 

down to 485. The proportion of permanent 


TABLE II and intermittent squints and the sex distribu- 

TYPE OF SQUINT AND SEX tion is set out in Table II. 
DISTRIBUTION IN 485 CASES It was found that intermittent squints con- 
OF ESOTROPIA stituted 16-9+1-7 per cent. of all cases. 


This frequency agrees with the results of 
Lagleyze (1913), who gave 18-4 per cent., and 














ee | bic cahathan sca of Nordléw (1942), who gave 18-34 3-2 
| Permanent | Intermittent and 20-1+3-6 per cent. All the differences 

Mal 190 | 2s are less than once their standard error. 
Fe a ” 213 | $7 The material shows a preponderance of 
girls. As regards the permanent squints, where 
Total 403 | 82 47:21+2:-5 per cent. are boys, the difference is 
not statistically significant, but of the cases of 








intermittent squint, only 30.5+5.1 per cent. 
are boys. This may be due to a more frequent occurrence of intermittent squint in girls, 
which does not seem very probable; it is more reasonable to assume that the parents 
more frequently seek medical advice for.cosmetic reasons when girls are concerned. 
This implies that the average frequency of intermittent squints is somewhat greater than 
the value given here (16-9-+1-7 per cent.). 


Results 

In investigations previously published (Table I), cases of permanent and 
intermittent esotropia were tabulated together. By using the same method 
with the present material the results presented in Table III were obtained. 
Thus 51 per cent. were found to develop during the first year of life, 19 per 
cent. during the second year, 12 per cent. during the third year, 11 per cent. 
during the fourth year, and 5 per cent. during the fifth year. Table III (overleaf) 
also shows that a difference exists between the ages of onset of permanent 
and intermittent esotropia. These are therefore dealt with separately. 
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TABLE III 


AGE DISTRIBUTION OF ONSET OF SQUINT IN 485 CASES OF PERMANENT AND 
INTERMITTENT ESOTROPIA EXAMINED WITHIN 7 YEARS OF ONSET 


























Type fee | Age at Onset of Squint (yrs) 

Squint | | Up to 0-5 | 0-5-1 on | 1-2 [2-3/34[45|56 [67/78 39 
Permanent | 403| 177 | 33 |230| 7| 49| 32] 9 9| 4, 2) -| — 
Intermittent | 82/ 14 | 3 | 17| 13| | 19[ 13; 3] 3] 1 2 
Total /485 | 191 eee 7 | spa 2 
Annual 
Percentage is | 39-4 — (999 186 |124 | 105 | 4s = a 








Permanent Squint.—In Table IV, 403 cases of permanent esotropia are tabulated 
by sex and age at onset. No definite difference between the sexes was found; 
43-9 per cent. of squints developed during the first 6 months of life, 57 per cent. 
during the first year, and 19 per cent. during the second year and thereafter the 
frequency decreases slowly until the age of 7 years. 


TABLE IV 


AGE DISTRIBUTION OF ONSET OF SQUINT IN 403 CASES OF PERMANENT 
ESOTROPIA EXAMINED WITHIN 7 YEARS OF ONSET 





| Age at Onset of Squint (yrs) 
Sex | No. of Cases | 
Up to 0-5| 0-5-1 | 0-1 1-2 | 2-3 23 | 3-4 | 4-5 | 5-6 | 6-7 [7-8 89 























Annual Percentage 


Male 190 85 | 23 | 108 | 42 25 | 9 | 4{ a] a[ —| - 
| 30 |122| 35| 24] 23| a, St tf —| = 

Total 403 17 | 53 |230| 7| 49| 32| 9| 4[ 2[ —| — 
| 


| 

| 
Female 213 | 92 
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| 


| 
are [sr [ist [122 | 79] 22 ok sg | pas 





Table V shows the age distribution of these 403 cases according to the 


TABLE V 


403 CASES OF PERMANENT ESOTROPIA DISTRIBUTED ACCORDING TO AGE 
AT ONSET AND TIME BETWEEN ONSET AND FIRST EXAMINATION 





| Time from Onset of Squint until First Examination (mths) 
Age at Onset of | No.o a et re ees ee ae 






































Squint (yrs) | oon ‘upto6 |6-12 12- 18) 18-24| 24-30) 30-36| 36-42, 42-48! 48-54 54-60| 60-66| 66-72| 72-78 78-84 
0-0'5 | 177 mia tae) oe] eT ar] 3] 18 | 9| 9| 8| 7|6| 4| 2 
0°S-1 | =a | ae Pe ee ee ee) ee Ee 
1-2 [FR a Pee ae ee Soa BS SE Spa. s 

23 Kees isis swe eae 
34 Bese eisai 7 Se 2) 
4-5 DE PS Be ee Re ee ee eae ee ee Pe es ee 
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= Le ee ee |e 
Total 0-7 403 | 65 |60| s4| 34| 35| 22] 22| 18| 20) 13| 14| 7 | 13) 26 











oe cat. te at ee ote eee 


<a 











AGE DISTRIBUTION OF THE ONSET OF ESOTROPIA 597 


interval between the time of onset and the time of the first examination. 
The numbers of squints which developed in the first 6 months and in the first 12 
months are compared with those developing in the remaining 6} and 6 years 
(Table VI). 


TABLE VI 


CHANGE IN AGE DISTRIBUTION OF ONSET OF SQUINT WHEN PERIOD BETWEEN 
ONSET AND FIRST EXAMINATION VARIES 





Time from Onset of Age at Onset of Squint (yrs) 

















Squint until First 
Examination (yrs) Up to 1 1-7 | Up to 0-5 0-5-7 
No. | % No. | % | No. | % No. | % 

1 50 40 75 60 26 | 208 99 79.2 
2 105 49.3 108 50.7 68 | 31.9 145 68.1 
3 143 53 127 47 98 | 36.3 172 63.7 
4 168 54.2 142 45.8 121 39 189 61 
5 189 55.1 154 44.9 138 | 40.2 205 59.8 
6 202 55.5 162 44.5 151 | 40.5 213 59.5 
7 230 | 57.1 173 42.9 177 | 43.9 226 56.1 

















It is found that the number of cases of esotropia which developed during the 
first year increases from 40 to 57 per cent. when the interval between the develop- 
ment of squint and the first examination is increased from 1 to 7 years. The corres- 
ponding figures for those squints which developed in the first 6 months of life are 
20:8 to 43-9 per cent. The differences between the extreme values, in each case, 
exceed by three times the standard error and are thus statistically significant. 
An increase from 40 per cent. after 1 year to 49 per cent. after 2 years can scarcely 
be attributed to defects of memory. It is perhaps natural that the parents delay 
longer in seeking advice about a defect which the child has had since birth than 
about one which develops in a previously healthy child. When a longer period has 
elapsed, the increase seen in onsets during the first year of life may depend upon 
lapses of memory. Somewhere between 2 and 6 years after the development of 
the squint the correct age distribution should therefore be obtained with the method 
employed. In the present work, I have chosen 3 years as a suitable period within 
which the errors due to lapses of memory should be small. After the elapse of 
3 years, the late-comers, on the whole, have evened out the deficit. 

In Table VII, the age distribution at the onset of squint is given for those patients 
who came for examination within 3 years of onset. It shows that 36.3 per cent. 
of the cases of permanent esotropia developed during the first 6 months of life, 


TABLE VII 


AGE DISTRIBUTION OF ONSET OF SQUINT IN 270 CASES OF PERMANENT 
ESOTROPIA EXAMINED WITHIN 3 YEARS OF ONSET OF SQUINT 





| 
| 
| 


Age at Onset of Squint (yrs) 














No. of Cases | , oti ab 
| 0-0-5 | 0-5-1 | 0-1 | 1-2 | 23 | 34 | 45 | 56 | 67 
270 | | a | MT OS ae ee ae ee 
Percentage | 36.3 | — | 53 mo | 14.4 | 63 | 33 | —| — 
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53+3 per cent. during the first year, 21-1+2-5 per cent. during the second year, 
14-4+42-1 percent. during the third year, 6-3+1-5 per cent. during the fourth year, 
and 3-3+1-1 per cent. during the fifth year. The figures so obtained should thus 
correspond closely to the true age distribution of the onset of permanent esotropia. 


Intermittent Squint.*—On investigating all cases (a total of 82) which were exam- 
ined for the first time within 7 years of the development of squint, it is found that 
approximately equal numbers develop during each of the first 5 years of life 
(Table VIII). This tendency is even more marked in the 63 cases which were 
examined within 3 years of the development of squint. The remaining 17 per cent. 
developed between the ages of 5 and 9 years. Here also a certain delay is observed 
for the first age group (up to 1 year), but it seems to be evened out 2 years after the 
onset of the squint. Otherwise, no significance can be deduced from the interval 
which elapsed between the onset of squint and the first examination. 





TABLE VIII 

AGE DISTRIBUTION OF ONSET OF SQUINT IN 82 CASES OF INTERMITTENT 
ESOTROPIA 

Time from On- | No. | - Age at Onset of Squint (yrs) 





set of Squint of | 
until First Exam- Cases | 0-0-5 | | 0-5-1 inte | 1-2 | | 2-3 | | 3-4 
ination (yrs) 


es 5-6 | 6-7 | 7-8 | ry 








| 
| 
| 
| 
| 


0-7 a | 14 | 3 aaa s = ‘y ca. 

0-1 40 | 0 ae aes 6 et ee a eT 

0-3 63 ag eee 10 | i lis cl (ke, Gc 2 We 
| | | | | 





The number of cases of intermittent esotropia is small, but it may be increased 
by the addition of another fifty cases which were collected in approximately the 
same way (Nordléw, 1942, Table 30). The age distribution at the onset of 
squint in the two groups combined is set out in Table IX, which shows that 84 per 
cent. developed during the first 5 years of life with approximately equal numbers 
in each year. A preponderance, although not statistically significant, is found for 
the group 3 to 4 years. It is possible that this preponderance might be found 
significant in a larger number of cases. 


TABLE IX 


AGE DISTRIBUTION OF ONSET OF SQUINT IN 132 CASES OF INTERMITTENT 
ESOTROPIA EXAMINED APPROXIMATELY WITHIN 7 YEARS OF ONSET OF SQUINT 





Age at Onset of Squint (yrs) 
| O41 1-2 | 23 | 34 | 45 | 56 | 67 | 78 | 89 
eee BE a} 8) o| @ 10 | 4 Psy. 





No. of Cases 




















This difference in the age distribution at the onset of permanent and 
intermittent esotropia causes the intermittent squint to form an increasingly 
large proportion of the annual groups, the later it commences (Table X, 
opposite). 





* As described under this name by Nordléw (1942, 1951). 
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TABLE X 


ANNUAL FREQUENCY OF INTERMITTENT SQUINTS IN 333 PERMANENT AND 
INTERMITTENT SQUINTS EXAMINED WITHIN 3 YEARS OF ONSET OF SQUINT 





Time from Onset | Age at Onset of Squint (yrs) 
Type of Squint | of Squint until First | 
Examination (yrs) | 0-1 | 1-2 | 23 | 3-4 | 4-5 | 5-6 | 6-7 | 7-8 | 8-9 




















Permanent 270 \ | | 
Intermittent 63 j 0-3 153| 65| 49] 32] 20] 6 | aa aa 
Intermittent 63 0-3 ie. 8] We af sp a 8 
Percentage | 

Intermittent 0-3 6.5 | 12.3 | 204 | 469| 55) — | mit | atte | plans 























Of those squints which develop during the first year of life, the intermittent 
squints constitute 6-5 per cent. Their relative frequency increases each 
year, and at 4 to 5 years reaches 55 per cent. In stating the percentage of 
intermittent squints in a given group of children, it must be decided whether 
an average for the entire period during which the squints developed, or a 
definite age group, is required. 

Discussion 

Previous investigations by Nordléw, Keiner, and Scobee, together with 
the present work, show that esotropia develops more frequently during the 
first year of life than at any other time. Thus the previous idea that the major- 
ity of cases of esotropia develop between the age of 2 and 4 years cannot be 
correct. 

In determining the age distribution, consideration must be given to possible 
sources of error in the method employed. If the possibility of over-represen- 
tation of early age groups is eliminated, this investigation shows that 
50-9-+2-27 per cent. of cases of permanent and intermittent esotropia develop 
during the first year of life(Keiner gave 54-9 per cent., and Scobee 55 percent.) 
The difference was anticipated, as these authors neglected the sources of error 
mentioned and Scobee also included a number of older squints. The differ- 
ence is less than twice its standard error, and the agreement must therefore 
be considered valid for the three investigations. 

Nordléw (1942) found that 30 per cent. of cases of esotropia develop 
during the first year of life; this is 20-9 per cent. less than the figure arrived at 
in the present investigation, but it must be remembered that the previous 
investigation was the first in which the preponderance of cases occurring during 
the first year of life was demonstrated. Once this fact had become known, 
more particular attention could be paid to the information supplied by the 
parents. This has meant the discovery of an even greater preponderance 
of cases of permanent esotropia which developed during the first year of life. 
In the present investigation, consideration was also given to errors due to 
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the interval which elapsed between the onset of squint and the first examin- 
ation. Further, the difference in age distribution between permanent and 
intermittent squint was taken into account. 

It has been demonstrated that the age distribution of onset in cases of 
intermittent esotropia differs from that in cases of permanent esotropia. 
Other differences between the two types of squint (mechanism of development 
and spontaneous changes during the years of growth) have previously been 
demonstrated by Nordléw (1942, 1951). 


Summary 


A total of 403 cases of permanent squint and 82 cases of intermittent squint, 
all of which were examined within 7 years of the development of the squint, 
has been collected by the author during a [0-year period. 

The significance of some of the sources of error of the method of study is 
discussed, and their effect as far as posssible eliminated. It has been found 
that, of the cases of permanent esotropia examined, 36-3 per cent. developed 
during the first 6 months of life, 53.3 per cent. during the first year, 21 - 1+ 
2-5 per cent. during the second year, 14-4-+2-1 per cent. during the third year, 
6°3+1°5 per cent. during the fourth year, 3-31-1 per cent. during the fifth 
year, and the remainder during the sixth and seventh years of life. 

The age distribution of the onset of intermittent squint is different; 84 per 
cent. developed during the first 5 years of life, the numbers in each year 
being approximately equal, with a tendency to preponderance at 3 to 4 years. 

The intermittent squints occuring in each of the first 5 years of life comprised 
6-5 per cent., 12-3 per cent., 20:4 per cent., 46°8 per cent., and 55 per cent. 
of the whole (i.e. the older the child at the onset of squint the more frequent 
the occurrence of intermittent squint). 
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HISTOPATHOLOGICAL EXAMINATION OF A BILATERAL 
SYMMETRICAL CYST OF THE RETINA* 


BY 
3. FRANCOIS ann M. RABAEY 
From the Ophthalmological Clinic, University of Ghent, Belgium 


SomME time ago one of us published a clinical study of retinal cysts in 
general and of bilateral symmetrical cysts (cysts of the ora serrata, according 
to Weve, 1935) in particular. The latter present several characteristics: 

(1) They are situated at the extreme periphery and generally at the infero- 
temporal part of the retina, which elsewhere appears to be perfectly normal and 
healthy. 

(2) They are nearly always bilateral and symmetrical. 

(3) They are usually solitary and form a translucent, prominent, globular mass, 
situated between the equator and the ora serrata. Their wall is regular and 
smooth, their form round or oval, their contents transparent and their contours 
well defined. The retina] vessels, which seem to be intact, arise at their level and 
appear a little more sinuous and darker than in the rest of the retina. 

(4) They have the reputation of provoking a retinal detachment by rupture of 
the cyst (Shapland, 1948) or by desinsertion of the membrane (Weve, 1935), and 


have nearly always been observed after this complication (Weve, 1935; Ridley, 
1936; Custodis, 1936; Bartels, 1933; Kurz, 1944; Jancke, 1935; Duke-Elder, 1949; 


Rubino, 1946; Schaub, 1940; Stallard, 1946; Leffertstra, 1950). 


Up to the present only four clinical observations of cysts of the ora serrata 
without detachment are known. Observations have been published by 
Weve (1935, Case 5), Bonnet and Bussy (1935), Kornzweig (1940), and 
Frangois and Lambrechts (1952). We have the impression that if these 
cysts were more systematically sought, they would be more often found. 
It must not be forgotten that their situation at the extreme periphery and 
the fact that they do not cause any subjective trouble make their discovery 
more difficult. 

We have recently had the opportunity of observing a second case, and 
have been able to study it histopathologically. 


Case Report 


A married woman, aged 72, presented herself for consultation on September 16, 1952, 


complaining of hemicranial pains on the right side, and diplopia with progressive exoph- 
thalmos of the right eye. The symptoms had started 6 months before. 





* Received for publication May 9, 1953. 
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Examination, Right Eye: 

(i) Direct and irreducible exophthalmia of 8 mm.; the exophthalmometer showed 24 mm. 
right, and 16 mm. left. 

(ii) Dilatation and pronounced tortuosity of the episcleral veins. 

(iii) Paralysis of the superior rectus, paresis of the inferior rectus, internal rectus, external 
rectus, and inferior oblique, with ptosis palpebrae superioris. 

(iv) Diminution of corneal sensitivity. 

(v) Shallow anterior chamber with narrowing of otherwise normal irido-corneal angle. 

(vi) Diffuse senile atrophy of the retina, involving especially periphery and accompanied 
by irregular pigmentation. 

(vii) Retinal cyst situated in the infero-temporal area of the ora serrata, extending from 
6.30 to 10 o’clock, 16 dioptres prominent and presenting all the characteristics described above. 
It was a single, translucent, globular mass, with a regular, smooth surface, elongated shape, 
transparent contents, and well-defined contours. 

(viii) Visual acuity 5/10; visual field presented a slight supero-nasal depression corresponding 
to the retinal cyst. 

(ix) Ocular tension raised to 28 mm. Hg. This interesting point can be explained in the 
following way: the orbital tumour produced a disturbance of the return circulation, causing 
dilatation and hypertension of the episcleral veins. The hypertension prevented the normal 
drainage of the aqueous humour through Schlemm’s canal and the efferent venous system. 


Left Eye.—We saw no orbital sign or abnormality of the anterior segment, but we found 
the same senile atrophy of the retina and a retinal cyst near the ora serrata, identical 
with that in the right eye. The visual acuity was 10/10, the visual field complete, and 
the ocular tension 18 mm. Hg. 


History.—The patient had undergone a hysterectomy at the age of 42. Her husband 
and her son had both died of pulmonary tuberculosis. 


X-Ray Examinations.—The right orbit showed an irregularity of the external extremity 
of the sphenoidal fissure and a diminished distinctness of the inferior border of the optic 
foramen. The skull showed a calcification immediately to the right of the medial line 
in the fronto-parietal region. A left occipital exostosis was also seen. 


Internal, Neurological, and Oto-rhinological Examinations.—Negative. 


Laboratory Examinations: 
Sedimentation Rate: 7 mm. after 1 hour, 18 mm. after 2 hours (Westergren). 
Blood count: haemoglobin 80 per cent.; red cells 4,000,000; white cells 4,600; lymphocytes 
21; eosinophils 3; basophils 0; monocytes 2; neutrophils 73. 
Urine: no sugar, no albumin. 
Hyperglycaemia test: 





| Glycaemia | 





Time \(e. per thou.) | Glucosuria 
Fasting its aa 111 | _ Negative 
After 45 minutes. 5. | 1°81 Negative 
After 90 minutes re 20 | Negative 





Bordet-Wassermann and Kahn tests negative, Meinicke positive. 
Cerebro-spinal fluid: Tension and Queckenstedt test normal; bacteriological examination 
negative. 


Electro-Encephalographic Examination.—Basal rhythm very irregular. Positive 
reaction to light and sound stimulation, and tendency to hypersynchronia on closure of 
the lids. Fronto-occipital, differentiation little pronounced. Right cortex more active 
than the left, and most sensitive for a rhythm of 7 sec. After hyperventilation there 
was from time to time a paroxysmal dysrhythmia. 

Electro-Retinography.—Positive right and left, but no cortical response to light 
stimulation when left eye closed; it seemed as if the retro-ocular tumour prevented the 
passage of the impulse from the retina. 
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BILATERAL SYMMETRICAL RETINAL CYST 


Histopathological Examination of Retinal Cyst 
After exenteration of the right orbit, the ocular globe was fixed in formol 10 per 
cent., and then divided into two following the frontal plane at the level of the 
equator (Fig. 1). 
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Fic. 1.—Section of large cyst in peripheral retina. Note hole formations 
in outer wall. 

After inclusion in paraffin, serial sections were made; these also followed the 
frontal plane, starting from back to front for the anterior segment. 

The posterior segment, sectioned in the usual way following the horizontal 
plane, showed no other abnormalities except those expected in physiological 
senile atrophy. We found no histological alteration of the vessels of the retina 
or choroid. 

As for the anterior part, as the ora serrata was approached, we observed, on the 
outside of the retinal cyst, an important microcystic degeneration which occupied 
the whole circumference of the retina (Fig. 2). We saw at once that the cyst could 
not be considered as a true tumour formation with a wall and heterogeneous 





Fic. 2.—Extensive cystoid degeneration near ora serrata. xX 125. 
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structure. It appeared, on the contrary, as a cavity formed in the retina by the 
fusion of smaller cysts dependent on the peripheral cystoid degeneration. All 
these formations contained a little chromotropic material. 

The external wall of the cystic cavity was constituted by the degenerated remains 
of the rods and cones and the external granular layer, with here and there some 
residuum from the external plexiform layer (Fig. 3). 





Fic. 3.—Outer wall of large cyst. x 500. 


At several places this wall was broken so that the cavity was in direct contact 
with the pigment epithelium (Fig. 4). 





Fic. 4.—Hole formation in outer wall of large cyst. x 500. 
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The pigment epithelium cells were normal at certain places, destroyed at others. 
Elsewhere proliferation and migration of these cells were seen. The choroid 
appeared completely normal. 

The internal wall of the cyst was prominent towards the interior of the globe. 
It was, at least in the preparation, irregularly folded. It was made up of glial 
tissue and connective fibres, in which several vessels were found (Fig. 5). These 
vessels, whether arteries or veins, presented a normal structure. 





Fic. 5.—Inner wall of cyst with blood-vessel. 500. 


On the border of the large cyst, pillars of supporting tissue were observed 
between the external and internal walls (Fig. 6). 





Fic. 6.—Pillars of supporting tissue between cystoid spaces in area of 
cystoid degeneration. 500. 


These pillars became fewer and finally disappeared, so that there was a 
progressive, almost imperceptible transition between the microcystoid formations 
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and the large cavity (Fig. 7). 


Fic. 7.—Transition between area of cystoid degeneration and large cyst. 125. 


Once the pillars of supporting tissue had disappeared, it was not surprising that 
the internal wall protiuded into the vitreous by the pressure of the fluid coming 
from the choroid, and this took place the more easily because, at the level of the 
holes in the external wall, the choroid was in direct contact with the cystic cavity. 


Discussion 

Teng and Katzin (1953) have made an anatomical study of 170 eyes, 
obtained for the most part from subjects over 30 years of age. In 157 of 
these eyes they found a peripheral microcystoid degeneration, and in ten 
cases unusually large cysts, varying in size from 0-3 to 8-0 x 4-0 mm., without 
detachment of the retina. According to the authors these large cysts may 
be due to: 

(i) Dilatation of single cystoid spaces. 

(ii) Confjuence of several small cystoid spaces following the break-down of the pillars 
of supporting tissue. 

(iii) These two processes combined. 


In our case the histopathological examination gave evidence that the 
large cyst was formed by confluence of peripheral microcysts. This fact 
seems to us very important for the following reasons: 

(1) Many authors (Weve, 1935; Fuchs, 1937; Elwyn, 1946; Shapland, 1948; 
Charamis, 1947; Kornzweig, 1940) attribute a dysgenetic and congenital origin 
to cysts near the ora; they regard them either as embryological malformations 
or as the sequelae of a peripheral intraretinal haemorrhage, occurring before birth 
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or after obstetrical trauma. This explanation is not surprising, if the fact be taken 
into consideration that most of the retinal cysts near the ora which have been 
observed hitherto have been found in young subjects of from 10 to 30 years old, 
emmetropes or hypermetropes. But our two patients were aged 54 and 72 years 
respectively. 

(2) In our first study we separated clearly the microcystoid degeneration of the 
retina and the large bilateral symmetrical cysts. The histopathological examination 
of our second case shows that this opinion is erroneous, and that in fact a peripheral 
cystic formation, presenting all the clinical characteristics of a cyst near the ora 
(Weve, 1935), may depend only on an advanced cystoid degeneration. 


In three cases reported by Teng and Katzin (1953) there were retinal 
holes. In one case, perforation had occurred through both walls of a 
cystoid space, and in the other two only the external wall was perforated. 
Our case also showed several holes in the external wall, but no interruption 
of the internal wall. 

The fact that no detachment of the retina occurred in these cases shows 
that the perforation of the external as well as the internal wall, or, which 
amounts to the same thing, the desinsertion of the retina, constitutes a 
necessary condition of its occurrence. 

Nothing is known of the mechanism of peripheral cystoid degeneration of 
the retina and of the consequent cysts near the ora. The cystoid degenera- 
tion, which first involves the inter-granular layer, represents a purely 
degenerative or atrophic process, due to a disintegration or a rarefaction of 
the tissues, and vacuolar degeneration of the cells. It is most often observed 
in myopic or senile retinae; according to Teng and Katzin (1953), it is 
nearly always seen after the 40th year, but these authors have also encountered 
it among young subjects (one child of 54 months, and two patients aged 
20 to 30 years). 

Metabolic, vascular, infective, toxic, and traumatic causes have all been 
suggested, including a shrinkage of cells (Kuhnt, 1881; Landsberg, 1877; 
Oguchi, 1912), accommodation (Teng and Katzin, 1953), motility and lymph 
stasis (Ochi, 1927), poor capillary circulation (Greeff, 1900; Iwanoff, 1869; 
Bruno, 1936; Redslob, 1952; Alaerts, 1952), arteriolar spasm (Alaerts, 1952), 
spasm or other vascular disorder causing nutritional trouble (Redslob, 1952). 
In our case we were not able to observe the least alteration of the capillaries 
for larger vessels. i 

It must be recognized that microcystoid degeneration usually has a marked 
predilection for two areas: the periphery, especially the temporal area 
(where the bilateral symmetrical cysts are nearly always found), and the 
posterior pole. These are the places where the retina is not only thinnest 
but also relatively the least vascularized, and where most of the senile and 
myopic degenerations are also situated. 


Conclusions 
(1) Cysts near the ora are usually situated on the temporal side. They 
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are nearly always bilateral and symmetrical. They are mostly solitary and 
form a translucent, globular mass with a regular, smooth surface, trans- 
parent contents, and clear contours. The retinal vessels are not altered at 
their level. 

(2) Cysts without retinal detachment are not rare. We have found two 
cases, and Teng and Katzin have observed them in 6 per cent. of non- 
selected eyes. 

(3) The histopathological examination of one of our cases showed that 
the cystic cavity was formed by the confluence of several microcysts due to 
peripheral cystoid degeneration of the retina. 

(4) The perforation of the internal and external walls, or the desinsertion 
of the retina, seems to be a necessary condition for retinal detachment. 

(5) The mechanism of microcystoid degeneration is still unknown, but 
it is certainly a degenerative process, and is usually found only in patients 
over 40 years of age. 
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BINOCULAR VISION OF MINERS WITH NYSTAGMUS* 


BY 


ARTHUR SMITH anp R. C. BROWNE 


From the Sunderland Eye Infirmary and the Nuffield Department of Industrial Health, 
University of Durham 


The classical studies of coal miners’ nystagmus were monocular in outlook, 
but the rise of orthoptics, the work of Campbell and others (1948, 1951), and 
the suggestion by Browne (1951) that miners’ nystagmus may be a type of 
disuse atrophy of the visual apparatus, have all focused attention upon the 
binocular vision of the miner with this disease. The objects of the present 
investigation are to consider the following: 


(1) Effect of age and nystagmus on visual acuity. 
(2) Relation of eye oscillation, head tremor, and visual acuity. 


(3) Action of nystagmus upon the binocular functions of fusion, stereopsis, 
adduction, and abduction. 


(4) Convergence in the different postures assumed in miners’ work. 


Methods 


Control of Comparison.—The material comprised 47 consecutive patients with nystag- 
mus from County Durham who had all been granted certificates of disablement for this 
disease by the same medical practitioner. They were matched with a control series of 
50 normal men chosen from the same group of 29 collieries at which the men with 
nystagmus had been working when certified. These collieries were visited, and the 
names of the controls were selected at random from the office records to match the men 
with nystagmus, by age (as far as possible to the nearest decade) and occupation. All 
but three of the controls attended for examination.t The schedules of two men who 
attended were not completed. 

Some of the patients’ eyes were oscillating so badly that they could not be examined 
completely, and their figures cannot therefore be included in the results presented here. 
If these patients had been included, the contrast between the men with nystagmus and 
those without would have been even more marked. 


Examination of Eyes.—One afternoon a week was set apart for this work to avoid the 
bustle of normal out-patient conditions. The visual acuity, ophthalmoscopic data, and 
symptoms and signs of nystagmus, including oscillation of the eyes and head tremor, 
were recorded on a special schedule, together with a full orthoptic report of the binocular 
mechanism. Convergence power, measured by the Livingston binocular gauge, 
received particular attention, as this function was found to be more suitable for the 
postural tests. The synoptophore is not sufficiently adaptable for extreme angles of 
vision, and the effect of changes of posture cannot be accurately measured with it. The 
convergence power was recorded in three positions, with the patient upright, but altering 





* Received for publication March 14, 1953. 


t One developed nystagmus after his name had been selected, one had “ never been able to pull himself together” 
since his son was killed 7 years before, and the mere thought of attending hospital upset him, and the third was a man 
of a suspicious turn of mind who could not understand the method of selection. 
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his line of vision from upwards to level, and then downwards. It was also measured in 
three other positions, in each of which the patient held his line of vision level but altered 
his posture. The three postures were: stooping with the head thrown back, standing 
upright with the head straight, and leaning backwards with the head forward. These 


postural tests were made in the hope that some light might be thrown on a possible relation 
between the disorder of the oculo-motor system and the unnatural working attitudes 


caused by the conditions underground. 

Statistical Analysis.—For every group of figures a mean and its standard error were 
calculated and a Student’s “ ¢ ”’ test of significance was applied to the differences between 
means. When the probability against the difference between two means being due to 
chance was 20 or more to 1, it was considered “ significant ”. Because of the inevitable 
exclusion of the worst cases of nystagmus, this gives a stringent level of significance in 
contrasting the patients with the controls. 


Results 
Visual Acuity.—It is well known clinically that nystagmus reduces visual 
acuity, and in this investigation the extent of this reduction can be measured. 
Table I shows that the normal miners had a visual acuity of about 6/9, 
whereas the men with nystagmus had one of only 6/16 (6/18 to the nearest 
line on the Snellen chart.) 
TABLE I 
MEAN VISUAL ACUITY 





Standard | 





Eye Control | Nystagmus | Difference Error | Difference 
+or— ) Significant 

Right ) 6/94 | 6/160 | 6/66 | 13 Yes 

Left 6/86 | 6/16:1 6/7°5 1-5 | Yes 





— 


The two groups were divided into two sections above and below the 50 


birthday to see whether this deterioration took place irrespective of age. 
- Under 50 there was an average acuity of 6/6 in the controls and 6/12 in the 


men with nystagmus, and over 50 the averages were 6/12 and 6/18. All 
these differences appear unlikely to be due to chance (Table II). 


TABLE II 
MEAN VISUAL ACUITY UNDER AND OVER 50 YEARS OF AGE 





Standard 








Eye Age ' Control | Nystagmus | Difference | Error _ Difference 
(yrs) (Segre tt Significant 
Right | Under5O | 6/6: 6/123 6/5-9 1-5 | 
' Over 50 6/12°4 6/18-0 6/56 | 2-0 2am 
Left ‘ Under 50 6/5-7 6/12-7 6/7-0 1-8 rr Yes 
/ Over 50 6/11-6 6/18-1 6/6°5 233 s 





Since this poor vision is thought to be due to macular suppression from 
the constant movement of the eyes by both the oscillation and the head 
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tremor, it is important to consider what is the acuity of men who suffer from 
these symptoms compared with that of those who do not. When the effects 
of oscillation and tremor upon visual acuity are considered, there appears to 
be little or no association between the two symptoms. Twenty (43 per cent.) 
men had oscillation of the eyes, and 24 (51 per cent.) had head tremor, whilst 


only 12 (25 per cent.) had both (Table ITI). 


TABLE Iil 


NUMBER OF MEN WITH NYSTAGMUS WHO SHOWED EYE 
OSCILLATION AND/OR HEAD TREMOR 

















No 
Symptom | Oscillations Oscillations Total 
EE ae 12 | 12 24 
No Head Tremor : nts ee 2 8 15 23 
8s go Fue mle ee | 20 | 27 | 47 





This suggests that the two symptoms are independent of each other. More- 
over, there are almost as many men with tremor amongst those without eye 
oscillation as amongst those with it. There was very little difference between 
the visual acuity of those with and without oscillation of the eyes, but the 
acuity of the men with head tremor was, rather surprisingly, better than that 
of those without it. Table IV shows that visual acuity was 6/18 in men with 
oscillations and 6/15 in those without. 











TABLE IV , 
EFFECT OF HEAD TREMOR AND OSCILLATION ON VISUAL ACUITY 
\ 
Eye see | Left | Right 
| Visual Difference | Visual Difference 
Sign | Acuity | Significant | Acuity | Significant 
Headtremor... | «6/123 —*| 6/123 | 
Nohead tremor... ... | 6/20-1 { bc | 6/203 { Le 
illati EO Ce | . 
No oscillation ae: teen be, ae | bray | 6/15-0 | 7 





This difference is small and is likely to be due to chance. Visual acuity in 
men with tremor of the head, however, was 6/12, but only 6/20 in those 
without—a large and significant difference. This finding was subjected to a 
closer scrutiny and Table V (opposite) shows that when eye oscillation and 
head tremor come together in the same patient, visual acuity is 6/11, but when 
they are found apart it is only 6/28, 6/16, or 6/13, for the left eye. The figures 
for the right eye show similar differences. The records of one man who was 
unable to see a Snellen chart at all, because of complete central suppression, 
have been excluded from these Tables. He was suffering from both head 
tremor and eye oscillation, but their mutual effect could not be measured 
because he could not see. 
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TABLE V 
COMBINED EFFECT OF HEAD TREMOR AND OSCILLATION 




















Eye Su roe Left Right 
Visual Acuity | Visual Acuity i 
Difference Difference 
Sign No Significant No Significant 
Tremor Tremor | Tremor Tremor 
Oscillation .» | 6/11-2 6/276 | Yes 6/11-9 6/262 Yes 
No oscillation... 6/13-1 6/16°5 | No 6/12°8 6/17°3 No 




















Fusion Angle.—There is a very sinall difference between the nystagmus 
patients and the controls in the fusion test, and it may be concluded that 
here the disease has little or no effect. The mean fusion angles are: 

controls 0.6°+0.3° ; 
nystagmus patients 0.7°+0.3°. 


In both groups, age had the effect of increasing the fusion angle: 





Age | under 50 | over 50 
pe | 

Controls | 0-4° 0-8° 

Nystagmus patients... 7 04° 0-9° 


Stereopsis.—In this test there was a significant decrease in the number of 
men with nystagmus who had full stereoscopic vision. Controls had 93 per 
cent., and the nystagmus patients only 52 per cent. Age, eye oscillation, 
and head tremor appeared to have little effect on the results. 


Abduction and Adduction.—There were no detectable differences in the 
angles of abduction: controls 3.5°+0.1°; nystagmus patients 3.2°+0.1°. 
But in the case of adduction the difference was significant to the disadvantage 
of the patients: controls 19.8°+1.4°; nystagmus patients 15.2°+1.4°. 
Neither tremor, eye oscillations, nor age appeared to have any effect. 


Convergence.—Six tests were conducted on the Livingston binocular 
gauge (Table VI). In every instance the convergence power of the group 
TABLE VI 


CONVERGENCE POWER AS MEASURED ON LIVINGSTON 
BINOCULAR GAUGE (cm.) 





| Patients Standard 














| 
Posture | Gaze | Controls | with | Difference | Error of | Difference 

| | Nystagmus | Difference | Significant 
Erect ... | Upwards | 10-4 | 220° | "Ts 0-9 ae 
Erect ss | Level ne oe 11-4 | 146 0:8 = 
Erect Downwards 9-1 9:5 0-4 0:8 _— 
Stooping Forward 110 | 13-8 2:8 0;8 Yes 
Upright Forward 9-6 11-1 1-5 0:8 — 
Leaning back | Forward | 10-7 | bs 1:5 0:8 — 

| | i | 
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with nystagmus was poorer than that of the control group, but the individual 
variation within both of these groups was so great that only one of the 
differences between the means was statistically significant. This occurred in 
the test in which the patient is stooping with his head thrown back but with 
his gaze horizontally forward. Here, the convergence power of the normal 
men was 11.0 cm. and of those with nystagmus 13.8 cm. It may be that, if 
larger samples had been taken in both groups, all the results would have been 
significant. 

The effect of the disease seems to be more marked on the convergence 
power of the younger men. Under fifty years of age the binocular gauge 
reading for the control group was 9.2 cm., but for the nystagmus patients it 
was 13.5 cm. (difference 4.3 cm.). The corresponding figures for men over 
50 were, controls 11.4 cm., nystagmus patients 13.9 cm. (difference 2.5 cm.). 
The effects of oscillation of the eyes and tremor of the head upon convergence 
power were both small, and might both have been due to chance. 


Discussion 


The fact that head tremor seems to improve the visual acuity of men with 
eye oscillation appears to be a new finding. This observation requires more 
numerical support than the present paper has been able to afford it, if only 
because the figures in Table V suggest that the visual acuity of a man with 
both oscillation and tremor (6/11.2 for the left eye) is rather, but not signifi- 
cantly, better than that of a man with neither. This is not a function of age, 
since the average age of those with both was 55, and the average age of those 
with neither oscillation nor tremor was 54. However, this finding receives 
some confirmation from a slow-motion film used by one of us (R.C.B.) for 
teaching, which shows that when the eyes oscillate to the right the coarse 
tremor of the head in opposite phase turns it to the left, and vice versa. 
The two motions thus appear to cancel each other out and leave the eye 
unmoved in respect of any external object at which it is looking. 

There are at least two kinds of head tremor in these patients, one with 
low frequency and high amplitude, which may be compensatory, and another 
with high frequency and low amplitude, which resembles that produced by 
prolonged maximum contraction of almost any muscle group. These both 
appear in clinical notes as “ tremor,” and it is not surprising that statistical 
analysis leaves the matter not yet entirely clear. 

Campbell and others (1948) found that the average angle of adduction in 
normal miners at 0.22 foot candles was 19°, which, in so far as a comparison 
can be made, agrees with the 19-8° of the present paper. For the nystagmus 
patients their figure was 13-0° compared with the 15-0° found here. In a 
later paper (1951) they further showed that both adduction and stereoscopic 
vision are normal in miners before they get nystagmus. But the present 
paper suggests that only 52 per cent. of the men with nystagmus have full 
Stereopsis, as compared with 93 per cent. of normal miners. 
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If the complementary pictures of the disease given by these three papers 
are fused, it can perhaps be said that, in addition to the more obvious 
physical signs of nystagmus, the disease makes it difficult to adduct the eyes, 
especially when stooping, even though there is over-convergence in some 
men. There is macular suppression and the stereoscopic vision deteriorates. 
Oscillation of the eyes makes the visual acuity less than normal, but this tends 
to be neutralized if there is a head tremor as well. 


























Summary 


(1). An ophthalmological examination of 47 coal miners with nystagmus, 
and 45 men without, has been made. The control group without the disease 
was chosen at random, but the men in it matched the men with nystagmus 
in respect of age, occupation, and place of work. 

(2). The visual acuity of men with nystagmus was 6/18 and that of the 
controls 6/9 (to the nearest line of the Snellen chart). 

(3). The men with nystagmus who had both tremor of the head and 
oscillation of the eyes had better visual acuity than those with one or other 
of these symptoms alone. 

(4). The angles of fusion and of abduction were no different in the two 
groups. 

(5). Nystagmus reduced the angle of adduction from 20° in the control 
group to 15° in the group with the disease. 

(6). Only 52 per cent. of the men with nystagmus, compared with 93 per 
cent. of the controls, had full stereoscopic vision. 

(7). Convergence in the men with nystagmus was worse than in the con- 
trols, especially when stooping with the head thrown back and looking 
horizontally. 

Acknowledgments are due to Miss Strother for performing the orthoptic tests, to the 


National Coal Board for an expenses grant, to the National Union of Mineworkers (Durham 
Area) for help in the organization of the survey, and to Mr. H. Campbell for statistical advice. 
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PRIMARY GLAUCOMA AMONGST GOLD COAST 
AFRICANS* 


BY 


J. W. R. SARKIES 
Gold Coast Hospital, Accra 


GLAUCOMA has been reported to be common in many tropical countries, 
observations having been based on various criteria. Elliot (1920) noted that 
in the Madras Eye Hospital the proportion of surgical operations for glau- 
coma and cataract were in the ratio of one to four. Chang (1951) reported 
that 1-75 per cent. of 13,807 ophthalmic out-patients in Peking suffered from 
primary glaucoma. Dodds (1952) found that glaucoma was the cause of 
blindness in 20 per cent. of 356 patients at the Lagos Eye Clinic. Budden 
(1952) in Northern Nigeria found that, in just under 3 per cent. of 144 persons 
blind in both eyes, the cause was glaucoma. Boase (1952) has commented 
on the frequency with which chronic primary glaucoma is seen in Uganda, 
and he emphasizes the youth of some of his cases. 

During the past 3 years the writer has noted an apparent high incidence 
of chronic primary glaucoma amongst Gold Coast Africans. However, 
analysis of 2,312 consecutive out-patients drawn mainly from urban popul- 
ations, who attended the Ophthalmic Department of the Gold Coast Hospital 
in Accra, showed that 49, or a little over 2 per cent. were suffering from chronic 
primary glaucoma. The ratio of filtration operations for glaucoma to cata- 
ract extractions during one year was 55:153. There is no blind registration 
in the Gold Coast, but 45 (approximately 19 per cent.) of 241 patients 
blind in both eyes from the same cause when first seen were suffering from 
chronic primary glaucoma. 

The characteristics of chronic glaucoma amongst Africans differ little 
from those seen amongst Europeans. Two features necessitated certain 
further investigations before a rational study could be made. Concomitant 
hypertension with primary glaucoma appeared to be extremely common 
in Gold Coast Africans, and it was necessary to obtain a normal for the 
population. Language difficulties and the natural politeness of the patients, 
whose primary aim seems to be to please the doctor, make the results of camp- 
imetry confusing. Diagnosis often rests on the findings of repeated tono- 
metry. It was therefore necessary to establish a basic average intra-ocular 
tension and response to provocative tests. With these objects in view, a 
preliminary investigation was carried out on a Control Group “ A’”’, con- 
sisting of 81 African clerical employees in Government offices in Accra who 
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were over the age of 40 years. Blood pressures only were recorded in a 
second Control Group “B’’, consisting of 200 consecutive out-patients 
between 25 and 65 years of age attending the Ophthalmic Department of 
the Gold Coast Hospital. 


Preliminary Investigation 

Of necessity, all the subjects in Group “A” were males, but they were unselected 
in so far as all the clerical employees in the offices approached who came into 
the required age group were examined. They were all fit men and were carrying 
on their normal work. In each the corrected visual acuities were recorded, and 
a complete examination of the eyes was made; including ophthalmoscopy and 
slit-lamp microscopy. In addition, the intra-ocular tension was recorded with a 
Schiétz tonometer in each eye before and 45 minutes after the instillation of a 
1 per cent. homatropine and 2 per cent. cocaine drop. The systolic and diastolic 
blood pressures were measured with a mercury manometer and in each subject 
with a diastolic pressure above 90 mm. Hg, the urine was examined. In all 
members of the group the corrected visual acuities were normal. 

The records of ocular tension (Table I) show no unexpected features. Only 
two eyes, in the same subject, showed a basic tension greater than 25 mm. Hg 
Schidtz. In each eye in this exceptional case the tension was 35 mm. Hg; it was 
not affected by the administration of a mydriatic and was probably due to rigidity 
of the globe. 


TABLE I 
INTRA-OCULAR TENSIONS IN CONTROL GROUP A 





Before After 














Intra-Ocular Tension (mm. Hg Schiétz) | Mydriatic Mydriatic 
Average 24 26 
Maximum ri i das ade wa eh or | 35 35 
Minimum | 16 18 





The blood pressures of both control groups are recorded comparatively in 
Table II (opposite), which shows that hypertension is relatively common in 
Africans of the social and economic status of the group under consideration. 
Forty-two of the 81 subjects in Group “A” show hypertension, and in 38 there 
were visible changes of atherosclerosis in the retinal vessels. 


Clinical Findings 

The following findings are based on observations on 78 consecutive cases of 
primary glaucoma. Of these, seventy showed bilateral disease, a total of 
148 glaucomatous eyes. The diagnosis has been made on a number of findings 
in each case and in the majority of the cases the disease was so advanced that 
there was no doubt as to the diagnosis. In others, the response of the intra-ocular 
tension to provocative tests was significant, and in a very few, reliable visual 
fields could be plotted. 
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TABLE II 
BLOOD PRESSURE RECORDS 





| 








| Blood Pressure (mm. Hg Schiétz) Number Tested 
No. 
Group of Average Range Systolic B.P. Diastolic B.P. 
Sub- 
jects | over 200) 160-200 | over 100| 90-100 








Systolic |Diastolic| Systolic |Diastolic 


No.| % |No.| % |No.| % |No.| % 





Glaucoma | 78| 156 84 | 100-254! 60-122 | 8 |10-2 26 |33-3| 24 |30-8| 28 |35-9 














| 


| | 

| | 
Control A 81 148 74 =| 114-220} 58-118 | 4 |4-9| 15 |18-5| 18 |22-2) 24 |29-6 

| | 

| 
































| | 
Control B | 200} 136 76 | 90-198 58-106} 0 0 | 18) 9 | 13) 6 | 28/14 
| 





The age distribution of the series is shown diagrammatically in the Figure, which 
shows that primary glaucoma is relatively common in younger adult Africans. 
The incidence is highest in the 41-50 decade but it would be unwise to draw 
conclusions from the falling incidence 
after the age of 50 without a greater 
demographic knowledge of the people 
than is at present available. 

From the histories obtained it would 
appear that the progress of the disease is 
insidious and as a rule painless; 67 per 
so cent. of the patients showed advanced 

lesions when they were first seen, their 
Ficure.—Distribution by age groups of 78 attention having been drawn to the 
cases of primary glaucoma in the Gold Coast. condition’ by an appreciable loss of 
vision in the second eye. A complaint of “occasional pain’? was made 
by 17 per cent. In response to leading questions, 6 per cent. gave a history 
of “ haloes’ around lights, and 4 per cent. complained of transient blurring 
of vision especially in the early morning. It should be recorded that in the 
Gold Coast it is not uncommon to see patients whose vision is reduced to 
perception of light or less, with high tension and deep glaucomatous cupping of 
both optic discs; from the histories given it would appear that the onset is com- 
pletely insidious. I have yet to see an African with primary glaucoma in a 
congestive phase, though congestive secondary glaucoma is common. 

Of the 78 patients under consideration, 84 per cent. showed visual loss in 
one or both eyes when they were first seen, and the physical signs of glaucoma 
were so gross that the diagnosis was obvious. In 16 per cent. the vision was 
normal in both eyes, the diagnosis being suspected as a result of routine tonometry 
done on patients presenting themselves with symptoms suggestive of presbyopia. 
In some of the latter the initial tension was very high and showed gross variation 
after eserine or even after massage of the globe. 

The average basic intra-ocular tension of 148 glaucomatous eyes was 41 mm. Hg 
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Schiétz, these readings being recorded with the same tonometer as that used for 
the investigation of the Control Group “A.” The range of the basic tension was 
22-70 mm. Hg Schiétz; in those eyes in which the initial tension was so high that 
a mydriatic might have been dangerous, an average fall of tension of 18 mm. was 
found after the instillation of eserine or even after simple massage of the eye. 
In one eye in which the initial tension was 68 mm. Hg, Schiédtz a fall of 36 mm. 
was recorded after eserine. 

Gross glaucomatous cupping of the discs was present in 61 per cent. of eyes, 
and to a lesser degree in a further 12 per cent. In the remainder no pathological 
cupping of the discs was noted. In all the eyes the depth of the anterior chamber 
was normal. 

Pathological changes, varying from slight irregularity of the arterial lumen to 
gross attenuation of the arteries and venous congestion, were a fairly constant 
feature of the glaucoma cases, some degree of change being recorded in 76 of 
them. Blood pressures are recorded in Table II for comparison with the control 
group but it is worthy of note that changes were seen in the retinal vessels in a 
number of subjects in the absence of any marked elevation of diastolic blood 
pressure. 

In thirteen patients whose powers of co-operation were considered good enough 
for the results to be reliable, it was found possible to plot the visual fields. In 
all of them the disease was far advanced, the other clinical signs being so obvious 
that the diagnosis was not in doubt. In three fields there were typical Ronne’s 
steps, and in one the central field of the better eye showed a sector scotoma. In 
the remainder there were only variable degrees of central field remaining, in none 
more than 10° from the fixation point. There was a normal visual acuity even 
in the presence of gross field loss. 






































Treatment 
It may be said categorically, that in the treatment of Gold Coast Africans 
with primary glaucoma, early operation is obligatory. Any attempt to 
temporize with medical treatment, except as a pre-operative measure after 
admission to hospital, results in the patient defaulting and presenting himself 
much later completely blind. This procedure can be varied only in highly 
educated urban subjects, and then with circumspection. 
In all, 127 glaucomatous eyes were submitted to filtration operations 
(Table III). , 
TABLE III 
SUMMARY OF SURGICAL TREATMENT 





Follow-up Period (mths) 

















Operations | Total | 
Patients | | ee Be 12 18 
IN Secs usn 5 beat sake? ae a, oa 51 32 
Trephine and Iridectomy an eA ee 63 ee 41 21 17 
Anterior sclerectomy and Iridectomy a | 41 bi MB ob 38 10 
Anterior sclerectomy and Iridencleisis eee | gly ates an eek, 





Anterior sclerectomy ... ee aus Re So aE ae ae Bes | Ss 
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Unfortunately, the follow-up of cases has not been impressive, since 
the majority of patients failed to attend after the first 6 months; it is 
difficult therefore to decide on the operation of choice. One of the principal 
complications in operations involving the iris in deeply-pigmented African 
eyes, has been the deposit of pigment on the anterior surface of the lens, 
and occasionally posterior synechiae due to a traumatic iridocyclitis. : In 
the early post-operative period this is sufficient to reduce visual acuity. It 
is particularly marked with an iridencleisis but less so with an anterior 
sclerectomy and peripheral iridectomy. For this reason it has been found 
that the early post-operative results have been best after a classical trephine 
operation, in which the manipulation of the iris is done outside the anterior 
chamber. 


As a result of following up a limited number of cases with an iridencleisis 
or iridectomy following anterior sclerectomy it appears that the pigment 
deposited at operation is subsequently absorbed and after a year causes no 
disability. 

In one eye in which a 1-5-mm. trephine had been performed an acute 
gonococcal conjunctivitis developed 6 months after operation. By the time 
this patient reported to hospital his eye was lost on account of a panophthal- 
mitis. This must be regarded as a possible complication in the tropics 
where severe conjunctival infections.are common. 


In five cases the operation was limited to anterior sclerectomy without 
iridectomy or iridencleisis. Four of these have been followed up for 6 months 
and in each case there is satisfactory drainage and the tension is controlled. 
If this operation gives satisfactory results over longer periods it would 
appear to be the operation of choice in deeply pigmented eyes, as it avoids 
any interference with the iris. At the worst an iridencleisis can be performed 
at a second stage if anterior sclerectomy alone proves inadequate. 


A number of eyes on which a peripheral iridectomy was done, were exam- 
ined with a Goldmann contact lens. In all some posterior synechiae were 
seen 3 months after operation, and in most the edges of the iridectomy were 
completely adherent posteriorly. It is not at present possible to say whether 
this is permanent but the finding suggests that the iridectomy in such deeply- 
pigmented eyes may be redundant. 


In general, the mechanical results of all three operations were satisfactory 
in those cases which have been followed up for 18 months. Satisfactory 
drainage has continued with only one exception, attributable to incomplete 
haemostasis in a patient who was very restless at the original anterior - 
sclerectomy; a second operation was done under general anaesthesia and 
the result is now satisfactory. It is worth recording that in no eye has there 
been any suggestion of keloid formation. This is a complication which ap- 
pears to have received a publicity in the text-books which is out of proportion 
to its frequency in African eyes. 
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Comment 


It is impossible to make an accurate estimate of the incidence of primary 
glaucoma in the Gold Coast. Duke-Elder (1940) gives published figures 
for the percentages of cases of glaucoma reported from ophthalmic clinics all 
over the world; with few exceptions these range from 0-5 to 3 per cent. 
The Gold Coast percentage in the present series is within that range. The 
figures for blindness are only indicative and cannot be compared with those 
for countries where blind registration is in force. Proportionate figures 
for operations are affected by many unpredictable factors and are not really 
comparable between countries. In general it appears that, while primary 
glaucoma is a serious cause of blindness and morbidity in the Gold Coast, 
the incidence is not strikingly higher than in temperate climates, but is 
relatively commoner in the younger age groups. 

There still appears to be a tendency to use the general term glaucoma in 
classifications of causes of blindness and morbidity in tropical countries. 
While the aetiology of “ primary” glaucoma is still conjectural, that of 
secondary glaucoma is often obvious, and differentiation between the two 
is justifiable. Inclusion of both types under a single heading can only lead 
to confusion. 

Diagnosis of primary glaucoma in the early stages in patients whose 
visual fields cannot be reliably investigated is often very difficult. It is neces- 
sary to rely on repeated tonometric readings with provocative doses of mydri- 
atics in selected cases. Jn the writer’s experience, the behaviour of the African 
eye during such investigations is comparable to that of other races: the 
assessment of the findings rests on general principles. 

The association of clinical vascular degenerative changes in the retinal 
vessels with the occurrence of primary glaucoma is striking amongst Gold 
Coast Africans. Especially in comparison with Control Group “ B”’, the 
incidence of vascular hypertension in the series of cases of primary glaucoma 
under review is high. It is not suggested that the glaucoma is secondary 
to hypertension or arterial degeneration, but rather that both result from 
similar primary factors. 


I am indebted to Dr. L. G. Eddey, Director of Medical Services, Gold Coast, for his 
encouragement, and for permission to publish this paper. 
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GRATTAGE IN THE TREATMENT OF TRACHOMA* 
BY 
S. A. QUADEER 
Department of Ophthalmology, C.M.H., Lahore, Pakistan 


Tue treatment of trachoma with aureomycin is still far from satisfactory, 
in spite of favourable reports from such authorities as Braley and Sanders 
(1949), Boase (1950), Duke-Elder, Ainslie, and Boase (1950), and Tanaka 
(1951). The drug had been given a fair trial here, but the results have been 
uncertain in pannus as well as in the lid condition. Similarly disappointing 
results were reported by Van Tien (1951), Andrade (1951), Sakon, Kohn, 
and Raphael (1951), Shah (1951), and Sarkies (1951). Mere amelioration 
of symptoms cannot be taken as a criterion except in acute cases, which are 
usually encountered after experimental inoculation, or in cases complicated 
by some secondary infection. Since trachoma alone is a chronic disease, 
the lid condition as well as the pannus has been given due consideration. 
Good results were obtained by Kamel (1951) and by Sakon, Kohn, and 
Raphael (1951) with sulphacetamide, though their results with aureomycin 
were disappointing. 
Present Investigations 

Better results were noted when these drugs were supplemented with 
grattage, as shown by the statistics given below. Two groups of cases 
were studied: 

(A) 61 cases were used to evolve an optimal method of treatment, 
(B) 28 cases were used to confirm the results obtained by the technique evolved. 

Group A 

Material.—All the patients in the first group (with the exception of two children 
aged 8 and 10 years) were soldiers. Thirteen patients had pannus tenuis (fine 
pannus), and the remaining 48 pannus vasculosus (coarse pannus). The pannus 
was confined to the upper half of the cornea in all but two cases, where it involved 
the whole of the cornea (total corneal pannus). This distribution is shown in 
Table I. 

TABLE I 





cA Periods (2 weeks each) 





Varieties of Pannus =——-No. of _| 

















| Cases | Ist 2nd ard 
| re;ilyR Pea SEER. 
RR as aga 2 p2[@, 3) 2] Of 4 
Vasculosus... ... | 46 0} 4 | 42 6 ) 12 | 28 | 16 4 | 20 
Total Corneal ws 2 : 0 | 0 | 2 | 0 | 2 | 0 \ 1 | 1 0 
C = Cured clinically. 1 — Improved. R — Resistant to treatment. 
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In eighteen cases it was predominantly follicular in type, whereas in the remain- 
ing 43 it was predominantly papillary (Table II). All the cases selected were in 
the second stage of the disease (with active inflammation). Herbert’s rosettes 
were present in fifty cases, but the remaining eleven showed none of those 
nodules. Follicles were present in nearly all cases with caruncles and plicae. 
Vision was below 6/18, except in the two cases of total corneal pannus, where it 
was reduced to 6/60 (both eyes) in one, and 6/24, 6/36 in the other. 


TABLE II 








Study Periods 
Predominant Lid 
Condition 2nd 





R 








Papillary 1 











a | 
Follicular... 0. | | 20 
aa 

















Drugs 

(1) Aureomycin hydrochloride, sodium borate, aa 25 mg., sodium chloride 62:5 mg. 
(sodium chloride, added according to the usual formula of 625 mg. to 5 ml. 
aureomycin borate solution, rendered the solution hypertonic and irritated the 
eyes), aqua dest. 5ml. The solution so prepared was used within 48 hours. 

(2) Ung. aureomycin borate 1 mg. per g. 

(3) Sulphacetamide 30 per cent. solution. 


Dosage.—Treatment was given for periods varying from 2 to 8 weeks. It 
was divided into three stages, each lasting for 2 weeks. 
(1) The patients were put on gutt. aureomycin or ung. aureomycin (Table III). 
(2) Gutt. sulphacetamide was added. 
(3) The patients were submitted to grattage in addition to the aureomycin and 
sulphacetamide. 


TABLE Ill 





Study Periods 





Type of Medication 

















Gutt. Aureomycin ... 





Ung. Aureomycin ... 








From the beginning one-half of the patients received gutt. aureomycin 3-hourly 
day and night, and the other half received ung. aureomycin 4-hourly by day and 
6-hourly by night; gutt. sulphacetamide were given 4-hourly. Grattage was 
done every 4 days. Progress was recorded at the end of every 2-week period. 
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Resistant Cases.—A\i those who were still resistant or only slightly improved 
in the third period were given the third treatment (aureomycin + sulphacetamide 
+ grattage) for another 2 weeks before being finally classified as resistant. 


Cured Cases.—Those clinically cured at the end of one study period continued 


to be given the same treatment for the subsequent study period. These cases 
were then finally classified as cured. 


Improved Cases.—The fourteen which began to improve towards the end of 
second study period were divided into two equal groups; seven were used as 
controls and the other seven along with resistant cases from the second study 
period were submitted to grattage (Table IV). 


TABLE IV 





Result 
I 


No. of 
Cases 





Group Type of Trachoma 


og & 





Control (7) PS 


Pannus vasculosus_.... ee 5 





(Same treatment as 2nd study Pannus tenuis ... se exe 1 


= period) 


Total pannus .. 


-oOf 





Grattage (38) 


Pannus vasculosus 


w 
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Observations 


(1) 
(2) 


(3) 


(4) 


(5) 
(6) 


Of the cases treated with aureomycin, those receiving ointment showed a 
better response (66 per cent.) than those treated with drops (48 per cent.). 
Most of the cases with pannus tenuis cleared up within the first week, and 
in another week’s time the pannus was not detectable even with the slit-lamp. 
Only two of the thirteen appeared to be resistant at the end of the 6 weeks’ 
study period. One patient who showed some improvement in the third study 
period was not cured in the following 2 weeks’ follow-up, although during 
this time he was transferred to the grattage group. 

Of the 46 cases of pannus vasculosus, 25 proved to be resistant (Table I). 
Four showed some improvement in the last study period, but did not 
improve any further in the final follow-up period. 

About 13 per cent. improved with aureomycin alone. When sulphacetamide 
was added in the second study period, the percentage of cure rose to 15 per 
cent., and in the third study period, with the addition of grattage, the 
percentage of cure rose to 42 per cent. 

The follicular type of pannus proved to be more resistant (62 per cent. 
cure) than the papillary type (70 per cent. cure). 

Among the cured cases, Herbert’s rosettes were reduced to pigmented 
scars at the limbus. 


Group B 


The results obtained by supplementing the antibiotics with grattage, encouraged 
us to test a further group of 28 cases. 


Material.—Six cases of pannus tenuis and 22 of pannus vasculosus. 











624 S. A. QUADEER 


Dosage.—Aureomycin ointment was used in preference to the drops, and 
treatment was continued for 4 weeks. 

Results.—The six cases of pannus tenuis cleared up in about 2 weeks, and 
eleven of the remaining 22 cleared up in a further 2 weeks, but ten proved 
resistant to the drug. The cure rate recorded was 64 per cent. 


Discussion 
Pannus tenuis is probably an early stage in the evolution of pannus 
vasculosus in cases of trachoma, and is thus amenable to aureomycin 
therapy. Once the stage of pannus vasculosus is reached, the case becomes 


increasingly resistant to treatment. It is sometimes difficult to distinguish 
between the two types, but for the purpose of the above study all vessels 


visible only with the aid of the loupe were classed as tenuis, and those visible 
to the naked eye were classed as vasculosus. 

Ointment proved more efficacious than drops in the above series, because 
it remains longer in situ, and being neither drained nor washed out by the 
ensuing increased lacrimation maintains a certain concentration by forming 
an oily film lining the whole conjunctival sac. The tropical climate further 
helps in reducing the ointment to an oily consistency. 

Grattage may assist recovery because it not only expresses out the offending 
elements, which the attendant increased lacrimation then washes out of the 
eye, but also exposes any viruses or other organisms to the action of the 
bacteriostatic drugs. 


The better results in the second series are due to direct mass action on the 
exposed bacteria by a full concentration of the drug, whereas in the first 
series the organisms had time to develop resistance. 


Summary 
Encouraging results were obtained in 89 cases of trachoma, by the 
addition of grattage to treatment with aureomycin and sulphacetamide 
combined. 
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NEW METHOD OF SLIT-LAMP MICRO- 
OPHTHALMOSCOPY* 


BY 


GEORGE EL BAYADI 
Kasr El-Aini University Hospital, Cairo, Egypt 


Biomicroscopy of the fundus gives invaluable information in diseases of the 
vitreous and retina. The slit beam, focused on the fundus, gives an optical 
section of the retina similar to that which we obtain in the cornea and lens, 
making possible the estimation of depth. The method is also of value in 
affections of the optic nerve and of the choroid. 


(1) Vitreous—Detachment of the vitreous, shrinkage of the vitreous, and 
** synechiae ’’ between retina and vitreous can only be clearly seen with the 
slit-lamp. 

(2) Retina.—In the optical section of the slit-lamp, holes in the retina can be 
differentiated from cysts and retinal haemorrhages, and detachment can be 
differentiated from oedema and retinal exudations. 

(3) Optic Nerve.—The extent of oedema, and the shape and degree of cupping 
of the optic nerve head can be ascertained by the slit-lamp. 

(4) Choroid.—Choroidal melanomata may be diagnosed from primary or exuda- 
tive retinal detachment. Scars in the choroid from past inflammation can 
be seen through an atrophic retina (Ridley, 1952). Goldmann (1938) des- 
cribed cystic degeneration of the retina over choroidal angiomata. 


Available Methods 


Koeppe (1918) was the first to examine the fundus with the slit lamp. He 
attached a mirror in front of the illuminating lens of the slit lamp to bring the 
axes of illumination and observation nearly parallel, and abolished the refractive 
power of the cornea by employing a contact lens with a flat anterior surface. 

Goldmann (1937) demonstrated an improvement in the method of exploration 
of the posterior portions of the eye by means of the Haag Streit slit-lamp. This 
consisted of a very light contact lens (0-8 g.) which lies flat on the eyeball, and a 
prism (the Goldmann reduktion-prisma) which permits the angle of observation- 
illumination to be reduced to 5°. The contact lens methods are difficult and 
cause discomfort and annoyance even to a co-operative patient. They are not 
suited for general clinical application. 

The use of a high power concave lens for fundus examination was first described 
by Lemoine and Valois (1923). Significance has recently been given to the method 
by the investigations of Hruby (1941, 1942, 1948). Hruby’s minusglas is a great 
advance; it has a refractive power of —58 dioptres and serves to nullify the effect 
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of the optical system of the examined eye. It is held near but not in contact with 
the cornea and so avoids the difficulty and discomfort of using a contact lens. 

The introduction by Littmann (1950 a, b) of a new slit-lamp apparatus* 
whereby the source of light can be moved across the axis of observation is 
undoubtedly a great advantage. Without the use of a mirror or reduction 
prism, the illumination-observation angle can be reduced to 0. In the central 
position it is possible to look binocularly past both sides of the slit-lamp. This 
same arrangement was adopted in the Aimark (A.I.M.) slit lamp.t 

Fundus examination with the Hruby lens is easy, but has some limitations 
for the field of view is very small, and with a widely dilated pupil hardly larger than 
the diameter of the optic disc. Examination of the periphery of the fundus and 
examination with high magnifications are also difficult. 


Present Technique 


By using a strong convex lens placed in front of the patient’s eye, with the 
slit lamp in the central position, I have evolved a method of seeing binocu- 
larly an inverted magnified slit image of a large area of the fundus. 

The procedure is as follows: 

(1) The pupil of the patient is sufficiently dilated. 

(2) The illumination-observation angle is reduced to a minimum. The slit-lamp 
is placed either between the two objectives of the microscope or to one 
side. With the Littmann (Zeiss) or Aimark apparatus this can be easily 
accomplished and with other types of slit-lamp apparatus a mirror or 
Goldmann reduction prism may be used. 

(3) A plano-convex lens of about +60 dioptres is held in front of and near 
the cornea, with the convex side towards the patient. 

(4) If the microscope is now moved backwards (away from the patient) an 
inverted aerial slit image of the fundus can be focused. Focusing is made 
easier if one remembers that the aerial image of the fundus is situated 
16 mm. behind the supplementary lens (on the observer’s side), and that 
the optical centre of a plano-convex lens lies on its convex surface. 


The advantages of this method are these: 
(1) The field of observation is large. With a dilated pupil the slit image is 
about six times the optic disc diameter. 
(2) The periphery of the fundus is made accessible by the large field of vision, 
and by decentreing the supplementary lens, bending both illumination and 
observation axes, a still closer approach to the ora serrata is possible. 


(3) High magnifications are practicable through increased depth of focus. 


The optical principles are illustrated in the accompanying diagrams. 
In Fig. 1 the path of the rays is shown where the slit lamp is placed centrally 
between the microscope objectives. In Fig. 2 the slit lamp is placed to one 
side and the illumination-observation angle is about 5°. The shaded areas 





* The Zeiss-Opton Slit Lamp obtainable from Rayners Ltd., 100 New Bond Street, London, W.1. 


+ Obtainable in England from Clement Clarke Ltd., 63, Wigmore Street, London, W.1., Curry & Paxton Ltd., 
22, Wigmore Street, London, W.1., and Alfred Hawes & Son Ltd., 79, Leadenhall Street, London, E.C.3. 
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Fic. 1.—Path of rays 
when slit lamp is cen- 
trally placed. Shaded 
area represents illum- 
inating beam, bold 
lines observation rays. 
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Fic. 2.—Path of rays 
when slit lamp is later- 
ally placed. Shaded 
area represents illum- 
inating beam, bold 
lines observation rays. 
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Fic. 3. Optical system of Zeiss- 
Opton slit-lamp microscope 
(after Littmann, 1950 a). 


represent incident rays and 
the straight lines emergent 
rays. Fig. 3 shows the 
optical principle of the 
Littmann slit-lamp micro- 
scope. 

As in all other methods 
of ophthalmoscopy, the 
glare of the reflexes formed 
by the surfaces of the 
ocular media, particularly 
of the cornea, should be 


avoided. Light is also scattered from the illuminating beam throughout 
its whole course in the ocular media. To avoid the light reflected by the 
surfaces and that scattered from the ocular media, the whole area of radiation 
both of the illuminating and of the observation rays should be completely 


separate in passing through 


the ocular media. 


This is achieved by using 


one area of the pupil of the examined eye for the illuminating beam and 


another separate area for observation. 
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Fig. 4 shows the position of the slit beam on the pupil of the patient, 
and the areas used for observation when the slit lamp is centrally placed. 
Fig. 5 shows the positions of the beam and observation areas when the 
light is laterally placed. It should be noticed that, in the latter position, the 
beam on the pupil should be situated on the side opposite to that of the 
slit lamp. 





Fic. 4.— Pupil of exam- Fic. 5.—Pupil of exam- 
ined eye showing areas ined eye showing areas 
occupied by slit-lamp occupied by slit-lamp 
beam and observation beam and observation 
areas when slit lamp areas when slit lamp 
is centrally placed. is laterally placed. 


As the beam of the slit lamp is gradually widened, there comes a time 
when the illumination and observation areas overlap and reflexes appear in 
the field of view. With a widely dilated pupil and a relatively broad slit 
beam, a considerable area of the fundus can be examined at one time without 
disturbing reflexes. The reflexes from the surfaces of the supplementary 
lens can easily be avoided by a very slight tilting of the lens so that the reflected 
light does not enter the microscope. 


I am indebted to Prof. Dr. Karl Lindner who first taught me to examine the posterior vitreous 
and fundus ‘with the slit lamp. My interest in the subject was stimulated by the lectures on 
scleral resection, detachment of the retina, and pathology of the vitreous, which he delivered 
in Cairo a few months ago (Lindner, 1953). \ 
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CASE NOTES 
OSTEOMYELITIS OF THE MAXILLA IN INFANTS* 
BY 
HOWARD REED, I. SPIRO, AND B. D. R. WILSON 
London 


OSTEOMYELITIS of the maxilla in infants is a rare but well-recognized clinical 
entity. Asherson (1939) collected 42 cases from the literature and reviewed 
the condition in detail. He stated that the mortality was 25 per cent. and 
remarked upon the frequency of such sequelae as cicatricial ectropion and 
sequestrum formation which require plastic surgery. He also emphasized 
the frequency with which relapses occur. 

The condition commonly occurs in the first 12 weeks of life and usually 
follows an infection of the first deciduous molar tooth bud (Wilensky, 1932). 
Other sites from which the infection may arise are the maxillary antrum or 
lacrimal sac (Haworth, 1947). The cheek and orbital tissues of the affected 
side rapidly swell causing chemosis and later proptosis and ophthalmoplegia. 
The hard palate on the affected side is inflamed and swollen, and one or 
more sinuses may be seen. There may also be a secondary acute dacryo- 
cystitis. The infant is febrile and may have diarrhoea. Its general 
condition deteriorates rapidly. 

Orbital cellulitis may be the diagnosis first suggested (Magnus, 1944) and 
these patients are likely to be referred to an eye department. This happened 
in two of the four cases seen by us. Orbital cellulitis, however, almost never 
appears in the first few months of life. It is associated with sinusitis and 
mucopus in the nostril of the same side. The site of maximum swelling 
and tenderness is at the margin of the orbit above the medial palpebral 
ligament. The hard palate is not involved. 

In primary acute dacryocystitis the site of maximum swelling and tender- 
ness is over the sac just below the medial palpebral ligament. The roof of 
the mouth is not involved and the infant is not seriously ill. 


Case Reports 
The authors have seen four cases of osteomyelitis of the maxilla. 


Case 1.—A full-term male infant with a birth weight of 6 Ib. 8 oz. was reported to have 
been discharged from hospital after 10 days quite fit except for a “ sticky left eye.” On 
the 18th day after birth the infant was readmitted. For 3 days before admission 
sulphatriad and penicillin injections had been given by the general practitioner. 

On admission there was proptosis of the right eye and the cheeks on each side of the 


* Received for publication May 26, 1953. 
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nose were swollen. The swelling was greater on the right side and pressure on this 
swelling caused a purulent discharge down the right nostril and from a sinus in the right 
upper jaw. The right half of the palate was red and swollen. 

Procaine penicillin 150,000 units was injected twice daily for 48 hrs. During this 
time the child’s condition continued to deteriorate steadily. A report was then received 
that a profuse growth of Staphylococcus aureus, coagulase positive, and weakly sensitive 
to penicillin had been cultured from the pus. Penicillin was at once stopped and 
chloromycetin 0-25 g. 4-hourly, and streptomycin 0-25 g. twice daily was administered. 

The next day under general anaesthesia, the pus was released by an incision into the 
gingivo-labial sulcus on the right side and the tear ducts were syringed. The temperature 
fell to normal during the next 72 hrs. and the child’s condition improved, but some 
oedema of the lids persisted. 

Chloromycetin was stopped on the 14th day after admission; 4 days later the tempera- 
ture rose again and chloromycetin 0-25 g. 4-hourly was resumed. The temperature 
settled quickly but 4 days later another rise occurred. Aureomycin was then 
administered and the temperature again fell rapidly. 

4 days later a superficial abscess pointed at the right lower orbital margin and was 
incised. The child then made steady progress and was discharged one week later. 


Case 2, a 6-week-old male infant, was admitted with a history of 2 days pyrexia and 
refusing the breast. The labour had been induced 3 weeks prematurely on account of 
maternal toxaemia. On admission temperature was 100°F., with some oedema of the 
eyelids and marked swelling and tenderness of the left cheek. There was a discharging 
sinus in the left alveolar margin, a thick purulent nasal discharge, and a purulent 
discharge from the eye. From all these sites Staphylococcus aureus, resistant to penicillin 
but sensitive to streptomycin and chloromycetin, was cultured. The mother, who was 
also admitted to continue feeding the infant, had several superficial septic lesions from 
which a similar organism was grown. 

After a month’s treatment with chloromycetin the infant has remained well for a 
period of 8 months’ observation. At the site of the sinus a deformed and discoloured 
molar has erupted. 


Case 3, a one-year-old male infant, had had a persistent nasal discharge for some 
months. Two other members of the same household had had superficial staphylococcal 
infections from which penicillin resistant organisms had been cultured. After a cold a 
week previously the infant suddenly became extremely ill with a fever of 105°. When 
seen the next day the right face was swollen and intensely tender to the touch and there 
was a bilateral purulent nasal discharge. There was oedema of the alveolar margin, 
spreading on to the hard palate. The lower eyelid was swollen and pus could be 
expressed from the naso-lacrimal duct. 

After a 3-week course of aureomycin resolution appeared to be complete. As the 
infant then developed another cold, treatment was continued for a further fortnight; 
6 months later the child was seen and no abnormalities could be discovered. 


Case 4.—A female breast-fed infant, born some 4 weeks prematurely, developed an 
abscess of neck at the age of 3 weeks. This was treated by procaine penicillin injections 
and incision at another hospital. For 2 weeks the child appeared to be doing well and 
then suddenly became ill. When seen her temperature was 102°F. and the left upper and 
lower lids were so swollen that it was difficult to separate them in order to examine the 
eye. The left cheek was slightly swollen and the left side of the hard palate and alveolar 
margin were red and swollen. No sinus was present. 200,000 units crystalline penicillin 
6-hrly. was started at once, but the infant’s condition continued to deteriorate. The 
next day sulphamerazine 0-25 g. followed by 0-125 g. 6-hourly was given in addition. 
48 hours after admission terramycin 50 mg. 6-hourly was started and the penicillin and 
sulphamerazine were stopped. The infant then began to make steady progress. 
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One week after admission an incision at the lower orbital margin released much pus. 
From this pus staphylococci were grown which were penicillin resistant but sensitive 
to terramycin. One week later the incision had healed and the infant was doing well. 
She made a slow but uninterrupted recovery. Terramycin was given for 5 weeks. The 
mother was admitted with the infant and breast feeding was maintained throughout. 
The oedema of the lids persisted for about 5 weeks. 


Discussion 

Asherson (1939) emphasized the risk to life and the dangers of facial 
deformity following this condition. This, however, was before the advent 
of antibiotics. A number of cases have since been reported, all of which 
were treated with penicillin with but isolated failures (Haworth, 1947). In 
this group of four cases all were infected with penicillin-resistant organisms. 
This may be a chance event but there is evidence that the development 
of resistance to penicillin is increasing. 

Barber and others (1949} have shown that infants born in hospital are 
particularly exposed to the risk of infection with penicillin-resistant 
organisms. In fact, in their series of cases some 70 to 80 per cent. of the 
staphylococcal infections were penicillin-resistant. 

Hitherto, penicillin has been considered to be the drug of choice in 
treating osteomyelitis of the maxilla. These four cases, and the work of 
Barber and others (1949), suggest that in any given case of this condition 
the probability of the infecting organism being resistant to penicillin is high. 
In order to avoid loss of time whilst awaiting results of culture and sensitivity 
tests the writers feel that it would be wise in these cases to use the newer 
antibiotics such as chloromycetin, aureomycin or terramycin from the start. 
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PANOPHTHALMITIS AFTER A BLOOD TRANSFUSION* 
RESPONSIBLE ORGANISM BACILLUS CEREUS | 
BY 
N. KERKENEZOV 


Lismore, New South Wales, Australia 


A CONSIDERABLE number of cases of panophthalmitis attributed to the 
Bacillus subtilis have now been recorded (Poplawska, 1891; R6Omer, 1901; 
Francois, 1934; Greenspon, 1918; Motolese, 1936; Reese and Khorazo, 
1943). In these cases the organism had an exogenous origin and entered 
the eye through a perforating wound or post-operatively. Davenport and 
Smith (1952) suggest that many cases of panophthalmitis said to be 
due to B. subtilis may in fact be due to B. cereus; they describe a case con- 
sidered to be due to this organism entering the eye with an intra-ocular 
foreign body. 

No case has been described of panophthalmitis due to an organism of the 
B. subtilis group occurring in an uninjured eye or in one that had not been 
operated on. It is for this reason that the following case is reported of 
endogenous panophthalmitis due to an organism of the Bacillus subtilis 
group (B. cereus) subsequent to a blood transfusion. The expression 
“Bacillus subtilis group” is here used as a convenient method of referring 
to species of genus Bacillus but excluding B. anthracis and B. anthracoides 


Case Report 


A married woman was the mother of three children, the youngest being 8 months old. - 
Since the birth of the last child she had had a secondary anaemia: R.B.C. 3,000,000; 
Hb. 58 per cent. After due consideration her doctor thought it wise to restore her 
blood level to normal by means of a transfusion. 

The donor was a local, healthy, young male free of any clinical infection. His blood 
investigation was as follows: Group A; Rh-negative to both anti-D and anti-CD sera; 
Kline test negative. The blood was used 12 to 15 hours after it had been collected, and 
during this period it had been stored in a refrigerator. 

The patient was admitted to hospital early on February 28, 1953, and any incompati- 
bility was excluded by cross typing the bloods under consideration. The transfusion 
set used was the standard type with the usual filters, etc. The transfusion was begun at 
10 a.m., and no difficulty was experienced in introducing the transfusion needle into a 
vein of the left cubital fossa. 

After 800 ml. had been given the patient complained of nausea. She was slightly 
apprehensive and developed a marked thirst. The transfusion was stopped immediately. 
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A little later she vomited but within a few hours felt well again. At 10 p.m. (12 hrs after 
the transfusion had been begun) the patient complained of pain in her left eye and noticed 
“ large black spots ’’ moving around in the temporal field of her left vision. These spots 
appeared to be within a few inches of her eye and were apparent whether the eye was 
open or closed. The following morning (March 1, 1953) the pain had markedly increased 
and her vision was now reduced to perception of light only. Shortly after this she was 
referred for opinion by her own doctor. On careful questioning, she gave no history 
which could suggest any previous eye pathology or trauma. When I first saw her (some 
36 hrs after beginning the transfusion) she had severe pain in the left eye and there was 
no perception of light. The lids were somewhat oedematous and the conjunctiva 
chemotic. The eye was moderately proptosed and its mobility was reduced slightly in 
all directions. The cornea was oedematous and the epithelium showed bullae formation. 
There was a small hyphaema; the pupil was constricted and inactive and no red reflex 
was discernible on fundal examination. The eye was “ stony hard ” to palpation. The 
temperature and pulse were normal and remained so throughout the whole course of the 
illness. A full medical examination revealed no abnormality apart from a slight trace 
of sugar in her urine, which later disappeared. There was no clinical evidence of 
phlebitis in her left cubital fossa. 
A full haematological examination was carried out and the results were as follows: 

Red blood cells 5,100,000; Hb. 82 per cent.; White blood cells 64,000. 

Differential count: neutrophils 96; lymphocytes 4. 

Film: No immature white cells. No abnormality detected in red or white cells. 

Platelets in the order of 200,000 per cmm. (i.e. within the normal limits). 

Blood grouping: Group A; Rh —ive to anti-D and anti-CD sera. 

Direct and indirect Coombs tests: negative. 

Kline test: negative. 

Blood urea: 40 mg. 

Prothrombin: Control 17 sec. (nursing staff), Patient 22 sec.; Prothrombin index 78. 

There was no evidence of haemolysis in the patient’s plasma. 


A catheter specimen of her urine was collected and a microscopic examination of an 
uncentrifuged specimen showed no abnormality. Dark-ground examination showed no 
bacteria and no red blood cells present. 

The clinical findings mentioned above gradually progressed and some 48 hours after 
the transfusion it was obvious that the patient had developed a panophthalmitis. The 
oedema of the lids, chemosis, and proptosis were marked, and the eye was almost 
immobile. The cornea gradually became heavily infiltrated from the periphery inwards. 
The eye was accordingly eviscerated under general anaesthesia and it was noted that the 
vitreous contained frank pus which was moderately blood-stained. Cultures were taken 
on various media just before the operation from the conjunctival sac, and during the 
operation from the anterior chamber and vitreous. These were taken personally by the 
pathologist (Dr. G. F. Lumley) during the evisceration. A specimen of the eviscerated 
retina and choroid was retained for purposes of a direct smear. 

The patient made a rapid uninterrupted recovery and was discharged 7 days after the 
operation. At no stage in her illness did the right eye show any abnormality on repeated 
external and fundus examinations. 


Bacteriological Report 
Cultures taken from the conjunctival sac just before the operation proved 
sterile, whereas all cultures taken from the anterior chamber and vitreous showed 
a growth of a member of the genus Bacillus only. Smears from the 
eviscerated retina and choroid showed intra- and extra-cellular gram-positive, 
spore-bearing bacilli. Representative cultures were sent to the Commonwealth 
Serum Laboratories, Melbourne, Victoria, and the following report received: 
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The cultures were examined by our research department. The methods used for the 
classification of the organisms were those described by Knight and Proom (1950). 

The taxonomy of this group is difficult and is based on observations made by growing the 
organisms on special media, and performing biochemical tests under chemically defined condi- 
tions. We confined ourselves to a limited range of tests, using Table 7 in the paper of Knight 
and Proom with the following results: 


Morphology: Gram-positive sporing rods. Spores oval, thin walled, extending the 
bacterial body only slightly. 


Nutritional Requirements: Cannot utilize ammonia as the only source of nitrogen, will 
grow in the “ ammonia basal medium” (a mixture of inorganic salts) after the 
addition of “medium 7 AA” (a solution of seven amino acids) and does not 
require other metabolites. 


Fermentation of Sugars: In the ammonia basal plus 7 AA medium will ferment 
glucose, but not xylose or arabinose. 


Reference to the above Table indicates that the characters of the organism are compatible 
with its classification as Bacillus cereus. The colonial appearance of the cultures on agar is 
also in agreement with this diagnosis. 

I hope that you will appreciate that our tests on your cultures do not prove the identity of 
the organism beyond all doubt. 

Representative cultures were then sent to the Wellcome Research Labora- 
tories, Beckenham, Kent, for further identification, and Mr. Proom reported as 
follows: 

Cultures were identical and identified as typical B.cereus; the following description 
applies to all three cultures: 

Morphology.—Gram +ve rods, width 0.9u, thin walled central oval spores, 
sporangium not swollen. 
Colonies on nutrient agar.—Large, flat, rough, with characteristic mottled 


appearance. 
Fermentation tests.—Acid from glucose but not from arabinose or xylose. 


Hydrolysis of starch.—Positive. 

Hydrolysis of gelatin.—Positive. 

Hydrolysis of casein.—Positive. 

Production of acetylmethylcarbinol.—Positive. 

Lecitho-vitellin reaction.—Positive. 

Growth at pH 6.0. 

Growth under anaerobic conditions. 

Nutritional requirements.—Amino-acids but no “ essential metabolites ”’. 


Discussion 

There are numerous cases of panophthalmitis of endogenous origin on 
record in many and varied diseases (e.g. puerperal fever, septic abortion, 
pyelitis, pneumonia, meningitis, otitis media, endocarditis, and even 
abscesses and boils). However, a panophthalmitis occurring in a healthy 
individual (apart from a secondary anaemia) following upon a blood trans- 
fusion is a very rare event. That incompatibility was not a causative factor 
is shown by the blood investigations performed when the patient was first 
seen, and by the later examination of the patient’s and donor’s bloods. 
The blood grouping details (Commonwealth Serum Laboratories, Mel- 
bourne, Victoria) are as follows: 
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Test aa A-B-O | M-N-S | Rh | Dufly | Kell | Lewis | P 
Recipient | A2 | MNS | IT —_ pale bitin abs 
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In the seven blood group systems there is a difference in the subgroups of A, and the only 
other antigen shown to be possessed by the donor and not by the recipient is Duffy (Fy®). 

In the tests performed on the patient’s serum no evidence of atypical antibodies was 
detected. Tests were made for saline agglutinating and albumin antibodies, and by the indirect 
Coombs test using the donor cells and other cells especially selected from our panel. 


The causal organisms in reported cases of panophthalmitis of endogenous 
origin include all those which may cause pyaemic manifestations. The 
streptococcus haemolyticus is probably the most common, while the pneu- 
mococcus is the next in importance. Other organisms include the menin- 
gococcus, staphylococcus, gonococcus, and the Bacillus coli, but in many 
cases the causal organism has not been isolated despite thorough investiga- 
tion. In the case here reported the organism responsible was one that is 
non-pathogenic except for ocular tissues and one that to my knowledge has 
not previously been isolated in endogenous panophthalmitis. That an 
organism of the Bacillus subtilis group (B. cereus) was responsible is 
proven by its absence in the conjunctival cultures and its presence in all 
the intra-ocular cultures taken. This is further substantiated by the presence 
of gram-positive, spore-bearing rods within the polymorphs seen in a direct 
smear made from the eviscerated ocular tissues. 

Every possible aseptic precaution had been taken during the collection 
and transfusion of the blood, and the donor was a healthy man free from 
clinical infection. Nevertheless, the question whether the ocular infection 
may have been due to a minute embolus of a Bacillus subtilis group organism, 
which resulted in some way from the transfusion, must be considered, for 
it is recognized that these organisms are very common contaminants despite 
all precautions. As they are non-pathogenic except for ocular tissues, the 
patient may have had numerous such emboli circulating within her vascular 
system and all save one may have terminated extra-ocularly causing no 
disturbance. Whether the odd embolus—if this be the origin of the infec- 
tion—was arrested in the central retinal artery (or branch), in a short or long 
posterior ciliary artery, or even in an anterior ciliary artery, cannot be 
postulated, as the patient was not seen until the ocular condition was well 
advanced and examination of the fundus impossible. 

It is also interesting to note that a severe panophthalmitis, in which the 
patient was obviously very ill, caused no rise in temperature or pulse, but 
produced a leucocytosis in the order of 64,000. 


Summary 


A case of panophthalmitis due to an organism of the Bacillus subtilis group 
(B. cereus) has been described. This followed a blood transfusion for 
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a secondary anaemia, and it was thought that an embolus of the above 
organisms lodging within the ocular circulation was the cause. 


I am greatly indebted to my partner, Dr. T. Boyd Law, for also seeing this case. He upheld 
my diagnosis and agreed with the need for surgical intervention. Without the valuable assistance 
of Dr. G. F. Lumley of the Commonwealth Health Laboratory, Lismore, N.S.W., the laboratory 
investigations would not have been possible. I also thank Dr. D. Gillies for his general medical 
investigations, Dr. F. G. Morgan, Director of the Commonwealth Serum Laboratories, 
Melbourne, Victoria, for his work in supplying independent confirmation of the blood groupings 
and the bacteriological report, and Mr. Proom of the Wellcome Research Laboratories, Kent, 
for his bacteriological report. 
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CORRESPONDENCE 


INFLUENCE OF THE CRANIAL NERVES ON 
INTRA-OCULAR PRESSURE 


To the Editorial Committee of the BRITISH JOURNAL OF OPHTHALMOLOGY 


DEAR Sirs—Greaves and Perkins (1953) have recently published a paper on the influence 
of the third nerve upon the intra-ocular pressure. They seem to feel that their findings 
confirm the views of Henderson and Starling (1904) and refute the results of Schmerl and 
Steinberg (1949) obtained by different experimental procedures; they found, in short, that 
preganglionic or intracranial electric stimulation of the third nerve did not affect the 
intra-ocular pressure of five tested rabbits, except for some increase produced by the 
contraction of the extra-ocular muscles which lasted just as long as the period of stimulus 
(about 25 sec.). Intracranial section of the third nerve did not lower the ocular tension in 
one eye of the one rabbit followed up for several months. 

The latter result cannot be discussed since it is based on a sample of one. The other 
findings might be correct for the procedure used by the authors, but they do not tend 
to confirm the findings of Henderson and Starling, for these authors studied the influence 
of the sympathetic and the fifth nerve, not of the third. 

It is hoped that this note will stimulate the study of Henderson and Starling’s re. 


paper. 
Yours faithfully, 


E. SCHMERL. 
ToLepo, Oulo, U.S.A. 
July 5, 1953. 
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BOOK REVIEWS 


Diathermy Treatment of Intra-Ocular Tumours. By M. J. MELCHERS. 1953. Pp. 135, 
43 figs, bibl. M.D. Thesis, Utrecht. (Unpublished). 

This is an interesting and important monograph emanating from Professor Weve’s 
clinic at Utrecht. 

Until comparatively recent times the only accepted treatment of malignant tumours of 
the eye, particularly melanomata and retinoblastomata, has been early enucleation, and 
the extreme malignancy of these tumours is indicated by the fact that, despite this drastic 
therapeusis, statistics show that death from metastases or spread usually ranges from 
40 to 50 per cent. Enucleation, of course, is a drastic method of treatment, almost 
insupportably so when the neoplasm affects an only eye or (as in retinoblastomata) is 
bilateral. It is to the credit of Weve to have attempted an alternative method of treatment, 
by initiating destruction of retinoblastomata by diathermy in 1930 and of malignant 
melanomata in 1934. The present monograph, while containing a lucid and interesting 
account of the origin, clinical appearances, pathology, and life-history of the more common 
intra-ocular tumours, summarizes the value of this method of treatment as practised at 
Utrecht. In general, surface diathermy (70 to 100 ma.) is advocated ; perforating diathermy 
may lead to an outbreak of the tumour through the sclera (malignant melanoma, retino- 
blastoma) or haemorrhage (angiomatosis). 
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On the basis of a series of seventeen cases it is concluded that diathermic coagulation 
is a satisfactory method of treating malignant melanomata provided the tumour is less 
than 8 disc diameters and is not situated near the optic disc. Of seven patients with a his- 
tory of more than 10 years who were treated in this way, one has died of:carcinoma of the 
prostate; of five patients treated between 1943 and 48 (5 to 10 years’ history) one had died 
of acute rheumatism; all the patients treated since 1948 are alive. In no case was a renewal 
of intra-ocular growth observed. The fact that the mortality after this treatment (in this 
small series) is significantly less than after excision is striking, and raises questions (which 
cannot be answered) whether the dissemination of the break-down products of the coag- 
ulated neoplasm may perhaps inhibit metastases. Three cases of melanomata of the 
choroid suspected of malignancy were also treated, and no further growth resulted. 

With retinoblastoma, the results were less favourable. Of sixteen patients thus treated, 
only two have retained an eye with reasonable visual acuity, and both of these had treatment 
by x rays in addition. It is concluded that irradiation is the better method of therapy. On 
the other hand, five cases of angiomatosis of the retina responded well to diathermic 
coagulation; in early cases local cure can be obtained, in advanced cases, improvement. 
This is a carefully executed and unbiased monograph which well repays study. 


Long-Term Diabetes. By KNupD LUNDBAEK (Ophthalmological Section written in 
collaboration with V. A. JENSEN). 1953. Pp. 197, 33 figs, 22 tables, bibl. Ejnar 
Munksgaard, Copenhagen. (D.Cr. 32s.). 


The author describes the clinical picture of long-term diabetes and includes an analysis 
of the nature of long-term diabetic complications. The book contains the results of an 
extensive and painstaking follow-up of diabetics in a Danish urban municipality and in- 
cludes a review of the relevant literature. While the general analyses and the detailed data 
contained in the various Tables are comprehensive, they are somewhat involved and in 
some cases complex. The use of unattractive terms, (i.e. ‘‘ phlebopathy ”’, ‘‘ pigmen- 
topathy”’, and “‘ sanguinolent spots ’’), detracts from the literary standard of the book. 

It is regrettable that, in the section dealing with diseases of the eye, more detailed and 
comprehensive descriptions are not given of the retinal changes observed by the author 
and the variability of the retinal picture. 

The general views expressed in this publication are not controversial, but the statement 
that venous changes (phlebopathy) must be considered as belonging chiefly to juvenile 
diabetic retinopathy will not be subscribed to by many readers. 

The work adds little that is new to the existing literature, but it gives an overall picture 
of the long term diabetic syndrome which is most probably representative of the diabetic 
population as a whole. The book is well printed but the few illustrations are poor. 


The Objective Testing of Visual Acuity by Opticokinetic Nystagmus (Objektive Priifung 
der Sehleistungen mit Hilfe der optokinetischen Augenbewegungen). By J. OHM. 
1953. Pp. 181, 135 figs, bibl. Enke, Stiittgart. 


This monograph, brought out as a compliment to Wagenmann on his ninetieth birthday, 
is a summary of Ohm’s work on opticokinetic nystagmus, particularly its application 
to the objective testing of visual acuity. Ohm has worked on this problem for almost a 
quarter of a century and his many elaborate contributions to our knowledge of this and 
kindred subjects are well known to readers of German ophthalmological literature. It 
is well known (as was first recorded by Purkinje) that when successive moving objects 
traverse the visual field and excite attention, the eyes follow one object in a slow movement 
towards the periphery and then jerk back quickly when they are attracted by its successor. 
When the objects are vertical stripes on a rotating drum, the resolving power of the eye 
can be assessed by determining the lower limit of the visual angle subtended by the stripes 
which will excite attention. Moreover, since the response is an automatic reflex, its pres- 
ence provides a test of the visual acuity in non-co-operative people, in malingerers, in 
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young children, and even in animals. It is obvious that the method is of wide application 
and considerable usefulness. The present monograph gives a detailed account of its 
value, particularly in patients with central nervous disease; and not the least of its interest 
lies in its historical interest as a concise summary of the author’s classical work and the 
bearing upon it of the researches of others. 


NOTES 


FACULTY OF OPHTHALMOLOGISTS, STUDY Tours, 1953 
ITALY 


Milan.—Here the party was received by Professor Cattaneo, Dr. Morpurgo, and Pro- 
fessor Galliazzi. Professor Cattaneo gave a most interesting description of his operation 
for ptosis, and showed a very good film of the procedure. Mr Jameson Evans showed a film 
on the removal of intra-ocular foreign bodies, and Mr Dee Shapland one on lamellar 
scleral resection. Professor Galliazzi demonstrated an ingenious operating table which 
could be adapted for use as a trolley or stretcher, without lifting or moving the patient 
from one to the other. When operating in a case of retinal detachment, Professor Galliazzi 
used a novel electrode, in the centre of which a small electric light bulb was fitted, while 
the assistant viewed the fundus by the indirect method at the same time. 


Parma.—Professor Bietti, in addition to showing numerous operations and demonstra- 
tions of cases, read a paper which dealt with the provocative tests for glaucoma, the effect 
of anoxia upon the size of the blind spot, and the relationship between increased ocular 
tension and high-tone deafness. He also described an acrylic implant for the supra- 
choroidal space following cyclodialysis; a rabbit was shown in which this operation had 
been performed, and where the acrylic implant had slipped into the anterior chamber. 
Dr. Grugnolo exhibited an instrument to assist in locating retinal holes. 


Florence.—Professor Alajmo and Dr. Esente showed a series of cases, including a 
number of very interesting lamellar and penetrating grafts. Dr. Esente recommends 
Davis Geck needles for these operations. 


Rome.—Professor Cavara, assisted by Professor Ciotola and Dr. Bruna, held an opera- 
ting session, followed by discussions on the lenticular acrylic implant and dacryocysto- 
rhinostomy. Dr. d’Ermo gave, in English, a summary of his recent paper Ricapitolazione 
metodi elettroforetici. The party also visited Professor Leonardi’s hospital, where there is 
a newly built, very commodious and business-like theatre block, which ought to be seen 
by anyone who is contemplating building a new theatre. The party also watched Professor 
Leonardi operating, and saw proofs of the second volume of his Operative Surgery. 


Naples.—Here the party was met by Professor Lo Cascio and Dr. Elio de Berardinis. 
The professor, with his well-trained band of assistants, did a very large number of oper- 
ations, which were greatly appreciated by the visitors, and afterwards showed several cases 
which had been successfully operated upon for retinal detachment. 


NETHERLANDS 


Utrecht.—Professor Weve demonstrated many operations at the Donders Eye Hospital, 
including a series of diathermy treatments of simple detachments of the retina. By means 
of repeated ophthalmoscopic examination by the indirect method during the operation, 
the area of choroidal coagulation was reduced to the minimum. The operation was carried 
out by reference to large-scale, detailed drawings of the fundus which take one and half 
hours to prepare. Approximately 80 per cent. of replacements were successfully com- 
pleted; Prof. Weve thinks that his reefing procedure, air inflation of the vitreous, and 
complete evacuation of intra-retinal fluid, contribute to this excellent record. 
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Leyden.—Professor Colenbrander showed his new gonioscope and demonstrated 
a series of cases and cornea) grafts. He mentioned the value of oral 2 per cent. pilocarpine 
10 minims three times daily for the treatment of Sjdgren’s disease. 

Amsterdam.—Professor Hagedoorn provided a full programme at the Wilhelmina 
Hospital. A series of operations was performed, and papers were given by his assistants 
on x rays of the orbit, peripheral fusion experiments, the association of fugitive infiltra- 
tions of the retina, eosinophilia and shadows in the lung fields, and an analysis of 110 
cases of alternating hyperphoria. 


Gréningen.—Here Professor Dekking is in charge of a fine unit of eighty beds with 
laboratories, library, and workshop, where an impressive range of scientific investigation 
is being carried out. An attempt is being made to standardize the estimation of capillary 
fragility in diabetes. It appears that Rutin definitely reduces to normal the capillary frag- 
ility of the skin vessels in diabetes by reducing the number of petechiae produced under 
standard conditions, but it does not reduce capillary fragility of the retina in these cases. 
It has been found that the capillary fragility is not related to the frequently associated 
arteriosclerosis. The value of testing fusion frequency in early cases of toxaemia of 
pregnancy and research into the causes of uveitis were also discussed. 


Rotterdam.—Dr. Flieringa arranged for a visit to one of the latest eye hospitals in Europe: 
this model building was opened in 1948, and among its many amenities is the only electro- 
retinography department in Holland. 


SWITZERLAND 


Basel.—The party visited the Polyclinic under the guidance of Dr. Saubermann, and 
Professor Rintelen lectured on “‘ The Development of English Ophthalmology ”, with 
special reference to Sir William Bowman. The clinic is in process of rebuilding, and 
Professor Rintelen took the party round the newly completed In-Patient Department, 
which has accommodation for 110 patients. With the operating theatre and Out-Patient 
Department it will form a unit which will bear comparison with any in Europe. 

Dr. Saubermann demonstrated some of the work in progress in the Pathological Depart- 
ment on the role of antibiotics in ophthalmology, especially on the concentration required 
for therapeutic effect, and the relationship between concentration in the eye and in the 
blood stream. A visit to the Geigy factory gave an interesting view of the manufacture 
of chemical products, and in the Research Department valuable information was obtained 
on therapeutic effects. Colour films were shown and demonstrations given by Professor 
Rintelen at the hospital, where operations for cataract, squint, and glaucoma were carried 
out, and the party also visited the Orthoptic Department. 

Lucerne.—The party visited the Eye Department of the General Hospital where 
Dr. Hegner operated and demonstrated cases. The well-arranged Orthoptic Department 
with some recent apparatus proved most interesting. 


Ziirich.—Professor Amsler lectured on ‘“ Detachment of the Retina ” and showed his 
well-known charts. dealing with metamorphopsia. A number of operations were per- 
formed, including corneal grafting, cataract extraction by means of suction, iridectomy, 
diathermy with sclera] resection for detachments, and retro-ciliary diathermy for glaucoma. 
Professor Amsler showed the party round his well-planned, lavishly equipped, and 
beautifully situated clinic. The wards, theatre, library, pathological and photographic 
departments, and studio make up an integrated and unified whole. The Polyclinic, with 
its spaciousness and modern equipment, was also most impressive. 

A demonstration of anterior chamber puncture and microfilms of fluid drawn off by 
puncture were shown by Dr. Verrey-Mercier. Stereo-photographs of pathological speci- 
mens were also shown, and Dr. Huber gave a lecture with films on the relationship between 
the aqueous and the cerebro-spinal fluid. 











